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w a ^ BLjl>. UL& Ijjj 4jl1!I c-.«-<Jj 

^J-Sr "i I n") ^ylJI 4_<iL^JI JUaJ^M ^JjL-uJ L^J^l 

i M~ -■>. ,a t (| J-L?e-<-uJ ^JiitIL«_uJ US' tC jU j)-l»-l.I J_>Lu 

. 1 flfc>4 ^jlU £j jjI 

La (jLajJI jJs Ji_La ^jUajVI ^ JlSt ~< r <d JlSj 

t , L .1 *>■**! 1 t 4_l_U_u^S diljJ-of ^j_a 4 j^J?C_L>. £yC. jJuUZJ 
4_j|jTj 4 lolJ_c ( J-C. JJ I rd I BLlSj fUb 1 tlj 

. 4jI jLaUxaj 

(jUaj^/l JU^jVI JjUuJ 

«UAj Lo jf (jiiAJ J >1 ijZ .3 fj JjVl 

(jjs jl ^ t nl~’W 3 ^^lll 3 

jjLjj.Vl jj-o j_l!i£ (_y3 1 gjir 1^1 j <-H9jja 

U-4 £jLLjlHj 3^ (j-ufpJlj jl £)JJlJL CjIjUoVI (^yeSJL J 
J>j-3 ^j-a JU^jJ JlcUuJ Ju9 

•>* 

Cjjjlaj 3j-»_ajJI j| 4 g^g^tl oJufc £)l JljVj 

^ J-ojl T l^uJ dJJj^a CjUIS ^1 (J-aJ-II 

^g_j 1 La Ula <JS <Jjuj 1 4_uol_>- CjLu-uLca 

0juk L^_l9 4_u^L>. 4jLI ^1 ULIj Jlaj dJj^o 

(J_S £_a c_.t—<_u 1 —LTlj i_jjJL_uLj CjLoJSJI 

. 4_j_<_ol_La £_a ^_tkajjj 

CjLslUI 0 Jl_A> C-<_a_LlL>.l jjl ciJJj ^yU c_4jj^ 

<C.^AJXja (jj: lIiLjc^IIIj 

I 4 L 0 (JSL! i43l~->J.I JSLjJI <j-u diLilll tfjuk 

t L 4 J' '3 J j_L. L«r J 1 L^*aJ l3-“ 1 n 1 I 4 J 4_u^L>- 4jl1 


pLiuSJI 6id 


. (jru cjLajJLjJLlj j^LUl J-iLu u^3 

I LuSLa^J i JuvIjJI q <i (^tl Ji*l J i^r 1 ^ CjlC. jJjj CjL illi 4 >JlA CjJJuu Ju9j 

( jJj-£l£.J La L$j Jl>- 4 4j j_L^j| 3 jLUI «;^Lj5e_J ciJJj 

. JjLuj 

CjVI <^>~V1 f.\ BJlj^jJI 4 I t (MjJI 4Jaj) U HI 4-ill I Juu Vj 
cjVLu^jVI ^jla Jla aljj».V (JjL_uj ^jL-oj^l ^£bl jlII (Jj toLajJL»JLl 

* ' ««tlj 4 j^_5c_JI J_la2]| ^JjL^ijil JiLCJ }ilLa 4_uj_4iaJI CjIjLIVI ^ Jiitlu-uLb 

j-xc, jL^>* Vlj JjLj^JI J-3_lI cjljLi/l ^ jiitlL^I La£ tjLstjJI ^ya^c. 

<<i iVI Laj-^-TljI (^^ILII J-^LjijJI ojjt £)t ■ < Lu! VI tCjlbl < ii 11 

0 Jl_& ^ M J. 4*^> l IIJ ^_^-<-u-JI LTh-uL>» La-& ^Cu-ul->. ^lc. LljjLljjI 
4j$j ^^1^. jl Cjj) /^>ll jl Ju^al ^ylc. jLa T uu JjLjjJ ^3 CjVL>JI 

jl ^xlaLsr ~ I I L^j-Ls edl—LA £j I jj <<o "t ) £)l lj—u£ 1 nlf. t * <* 

J_j (j_a 4 ^jju La 4 _l>JI cjLuISLII -ilj^l JLuaj^Li 

(J_}Luj ^j! i it" CjLsjjIV a ciJLufc (j! jj) i<-Vi i (jl tiJJj^ 1 nlr. ( <«oj 

^Jill 4 —ljLjL a-tSJI jl jII ^Aju jj_3j £t£ l iS3 -^' 3^ ^*V L^_Ljj La-i-3 CjL ajl«lI 

.tilljJ L*_u L$j j3Q]|j l^jlr, (-^jjfcHJIj L^-a-*^.i jl L^jju 

4_ulj_a_x^JI ^1 jJ,l 0JJt> (j_a 3^La JSLI ^jl jjjusjj (j I Luajl 1 nlf. JlSj 
L jr _>iJI ^L^JI J_Lc L_uL_u_>-l <n 4_uaLv. 4_5 cjIj j I LuaL>. La-^-Io 

4 (J\JU4 ^-L»-aj 4 L )-dL>. JjJjLa tillJu L^_La JSJ 4 L^JLlSIxjjIj ^^jJI 

4Cj 1 aK II 4>Juk (j_a VJu L^_al jJr" , <>l ^jSLa-JJ t4j_iL*JI 4_illl CjI aK tillJ lj 4 i mm4 

J_a^o SjLtla ^La^>- 1 g m i La-i-S t_j^JL_ul_j L^_ljj^j La^ 

. J>j <^i3U 

4>Jl^J L-Lal mi"^I ^Jlcj 4jL^VI 4>J_A jj_t-saJ 4_jj_*_t-o jj_a ^CjJI 

JlSu . JaVl ^ Uif VI ,>. LU^. Lu^ oVUi^VI 

.4jjJ^_lII 4_jj>-LLII ^j_a 4laltre_aj 4_ajl^ 

4 4_jj-laJjl 4 _j_2wL(JI ( j_a ^j! Sjjjt^aJ! (jjj (j-uJ 

■ 


6joSajo 


I J-& to" i dj CLu p&J 14-UL-LA-t^J 1 J>1jll ^I JiitTn-uI ^Ic. *•j 3 j ^jl I LoLLaj 

Li jl _>. i jjj . 3j_ l-l^ %*-l cjLqj)U11 l j-c }1 jL& I^Jlc. LlJI JJLu *. 1 tv< 11 

^IjlcLj c--<-^pJI 4 -Cj-ll4 L^j 1 L Jl>-jJ ciJJjJ VL_4 4jj) <>>t 11 CjLppJ 

1 7) i Uj t cjLf£pLl i j r a> cjr Li juj_j La LJLv. l^_Lo j-LJa t <djU> 

CjL- 4 4jj) i>>tH CjL^jJLI £JlA ^j-o Jl>-^ jl tCjVLa T L V ^fl 

»Lu4-p-l' 4_iJ CIj I ^ 1 L^IlJJV^L-O <j_4 Juj_3 L 4-4 

jltjJ>.L L^-U-gjJ->- J-LL*.J ‘LLj t4-4Lc fiLLuaJ 4jJ-i-£L*JI CJL£j- 1 1 j-Lgluj . 

(j-56-J 3jLJjU>Jl 4 JlU! 0 Jl_A CjLcjJjlIIj JjL_ujJI J2U JlifcIu_u}L! 

. Lfcjju-aj 

1_L4 ^jJj.uSLU 4-L<-U-<JL ^ Jl>. LujX. ^JlJJ JJ) I JlA (jl li-Ltlu Vj 

4 j» 4 > ntl LjIjJloj L4L4-1 C 1 K Mil Ju 9 jj_ 4 ^l 0 Jufc JI4 ^1 LOjJaj cilbj 
^-TlJV J I Jl_>JJ I JU& ^ 4 LlJ I Jl_ 3_J_*_4 J—L-LJU ^_U_U_*J I ^j_4 'I IS) 4jj_<-£2_J Ij 

JjLjjjJIj cjLajLdl J^Lj (jl Lj^jG bl Ll>. Lu^c I lut Vj 

£j£. 4JLj_ 4_>JI l_4-31 iCjLulSLII ^j_4 ( jL_uj'^l ^_*-u_>. (J_>-L 

(j-C. J mi *>J1 ^ \ c. 4_cL3 oj, U j 1 m ^ Lh 1 mj jcJ.1^ 1 4-u L u^ - tSJ' jljJll 6JJb Jj-4 
ciUjL^ ^JLc. L^Uiljj L^Lo^j ^Ull ^JjL-u^JI 

.lf»JI CiUSKJ! L>U. Ji.1 J Jjjj (PJI ^UJ! 4j^pJI J JU^Vl c-cllf (jla 

c_<_j-j-4-U 4-uL l<u5U' CjLlj^_>JI ^2JLJ 1 J. Uj > ,n l-4_jj 

4jjLl4J^ 3^ <? mi CjLjjJjlU ^j-4 ^LjLa IjJuS I JlA 1 ^ J_4^>«j 

^-Tl-Lj 4-J-Jl_L^-t5U' jljJll L-x-J^pJ JJL>0 t L^CJJ 

_i J —>0 j 1 A M Ljj cliLpjJLl ^ J_A 4 »j>U _i Jl_>o t4_i_>JI 4 _lL>J1 

. 411^-l.lIoj 4 > (i 3*3 

c a, Lx ?r .4 cLa-Jj-J LldL. 4_uL_4_p 4 jlI ciiLufe I iLiUj ^j_4 jJ^uj 

LfcLSJbj (_pil cjU-lLoJIj ^- 4 !jVI ^-j-4->- (jlj L^L>JI 

C-^^Ul 3jjL3t-4 4 -uLl 4-P > CjLupV 4 -LlA L^Ji jl L^_(_4 J Ju-£2j l_4_jj L>L>JI 
.jjuZ ^1 4jjjlU 1 cib>ai ^Luij 
4SJ-4-4 ^]\ LiiZLI bj J <>t*4i 4-4JjiaJ 1 I Juk 


u 



4j9JlII JL^cVI L$_i*3 



ya 1 s ^ N J J ^ Lr^i 'Ljj-deliJ ^$-23 t <r I J-iJI £_js^lc. l_3^juj l_3_j£j 


. Ill LaJ J-LiieJ JlS (jylil 411 < M^l 

JLuaJ^U Lo 4 Ij > mJ (jJLufc £j\ u^jHaJ <j\ ciJLIii (_yic 4aL>.^Uj 
t ^ 11 \ ^ J ♦ s>~\ 1 ♦ t»\ 3 1 ^ f ^ 1 1 ^ < < < 1 ^ j 4 CjLojJjlII JjLuj j ^ ♦**<..< ^ I ^>Juk ^1^-31 
LkLliJl ^ J ylil t—<-(JL-uVl ^yC. (-^^llL>.Vl cllllifcJ ^JliISj JJLC. C_JjJL_uL> 
<1 i jf l LULc. 

^hJ! 3 j 3 ♦ 1,1 4-j-j 1 _i-^-lSLI' JL^JVI (J_jL^_uj ^j_o ^jlc. <—al mh^I ^_j JlSj 
Cj l^_ifu_>JI tC jL aj-i-t-tI jLui CjLoISJI £Jl& y^ju L^oJii&ILcuJ 

Us] ciJJj (J-*-1 j (jy&J (4-Lula CjLu-uLL^ 4_uLl4jSL 1I jlji.1 y^ju jljlaLj ^j_3j 
1 1 g Mitf i 4- 1 - u JI ^elU L«lj t L$J 4 .il^aVI j-<liLl,l j-uLliJ 

cilJj ^a ^laiej Vj 4 j_<_uLl« yu uLalitJ V i4_C.Ijjj cdJju 

4_^l_>> 3 Jlc 3_iL« JSJ US’ tL^j 4 _uoL>. 3^La 4_u_ui_La ^yic 

^ ‘C>^' lM' Cil^4t"M,4 ijr a 3j-<fcUaJI 0 Jufc jJlJjJ 

^j-C. ^La jJI ^ jIj ^lil ^j-L>JI CjLcI_4^-j t^jlSltU 4_t-a_c*aaJ. I J^UI CjLcL^. 
ya (J-^-lII CjLcU^ £_Lcj 4_Lm_a 4_ul_ui_^ 3jLo j^_3j 13I 

c_3..Lt^o jlJ lcI (jjl^_ILJ \_j dal rtt'vVl ^uj lLUjuj . L^jjj_ua ^1 

? 1 *\ II JJiiil ^Ic. j3Jj 4_uLuj_i^JI jllj_U oJJb ,j I JlZulU jj-oj * lj 4 »*< mi U 



jlj-^Lj ^j-33 4JLILJI ^Ij^>JI jjS'jls tCjl^-tfoaJI 4S!JU_4 jIj^I y* La^_ic, yu 
I Lr Li Jjl Uul] Laj>j)-L>lJ ^>.jL>iJ 1 ^Ja_<_uJl ya y <1 U" a 4_uLl4-^ 3jLq 
LoJlI^. ^Ij^>JI ^IjJlc jc_<lajl <^>ll ^Ijl>JI ^Ij^l y& 






L^j I j| La^ J La>jL ft.juTu.tj 1 lJu>OjJ iS^LU 0 Jl& Jijjvjj (j_a^O 

. 4^tjljJI ^Jl^J 1 ^ »T-j *" jJLc. L^_S s.ljj>J o^*:j 4_uil_>JI 
Ju9j t 4£jLa-a jIj^I j-a Ij-u^ (J-4-tiui SjnfcUaJI &JJb JlLoj lLUji^ 

4_ijv. jtjj , ..Ml CjIj-ujuJ' (j-aju Cj! Jl>-I <l5Lum£J 1 -ilj-ll o Juk l jt'^'* ' i-.i-Lt.iu J 

4jL^j i^T) jl 4^LdU Ltaj^tla tjj1 CjJ u>o jl jjj jlj_n>JI ^ t ny 
4_5tj!j rt-duJ La Jiic. jljjuiJ! CjLjI jT-> ♦ «t CjJl^cj La ciJJj 4JlLal j^3j - ^j ^ 1 11 

CjLc j*jse-a CjLjVI <>jufc £-^>J JuljlS . L$£:jj .itj^t <j-a (Jj^*VI CjLjVI (j-aJU 

* 1 ^ m j Lg- t S j, nil n <_jjl£JI J_ai>J! CjVLn. jl Ja^^Lj tjlj^l 4 jujI q-a 
£- u3jj L^Jj-C. JulC. 4_u-a_>J! 4 _ulj_lLJI L^IlILv ^Jl I 3j-a Jijju CjLjVI <?JlA> 
L^j! <_yJLc Jaj La-* tL^la ^_jaJI j^LuuiJ 4JljJ JlI^. jl olj-ajl (_^ic L^ia 
. CjLijjvVI CjLjVI t^y^ju L&jlj^Li 3~ 4-uaLv. «*"> > 

L$j CjJ-3tj jljjLdJI CjLjJ (> i^hjU 3jjJ jl 4 _jj-5cII]I j>JlA JjGj 

^y_£ 4_a_>Oj—a ^_u_j_*_1_I diLjVl j Ln »^ < L_a Jl_Lc. i__j!j— Ia_HaVl j_a ^^juj 
OJ^Jt 4-uLlo-iSLII <?J_A jJlLa C-<_iL^ Lo-JjJ 13j-L.iS' l2jLc j_a^5c_a 

1 ^ I Ml "i jLJjustlj CjUIj_lj>JI oJLjfc L^_aJiitlLcuJ ^yjJI ^JjL-ujJI ^Jl>»! CjLjVI 

♦ jl£LcaJ 1 4-3L£ ^yJLc aj Uj, „IU 

3jj.i aJLJ 1 c, JlcLuij Ju>*! tiJJj^ Ju9j 

iJT ^ (.- ‘ \ 1 , 1 M Jl^ l-j-Ij-L jL^ ^jl La^ CjLjI ^ 

U \ i^Vl JlII Ja_>.^Lj La-Lu tCjlj^l cLjJl>. c^LojJ 

.^yfuVl ^yl^. L*_Ja L^J jilt ^ J-oj>J! ^ ^jil 

jLaJl j^i 4^tjlj jl 4JjV! j_a 1 «>*♦ < tiJLufc jl gl gi»tl JloIuuj 

^J_c ^1 La_a ((q^Vjj-J!)) o>«J^ J>L^! 

. jLaJI i _ylu I Ju£. JJlc ^Jcvl j^_i ^Jl t n \ 

CjLoISJI aJJb (ju 4_t-aL>. 4 jlI ciJLafc jl L t - L g jv jJt I 

\_^_Lo jlj^L ^j_oj (jr jJI 4_uL lo— tSUI CjL£jJLI jj-aju L^_lS ^Jiir*i > »n 

La LaLoJ Jjv I c^jju Vj . (jA-*-a ^jlaj-C j-° J' 4_t-aL>J! CjLu-uLU! ^Jl>.J 

^ jr lJI <Lj-jLj-o-lSL!I j|j_l! oJJb (J Juu ^alu t oVL>Jl oJufc CjJutJ 

<_3j_*Jj V ciJJjJj /^Ijlrttt CjVL>JI ^jAju ^y^ VI iCjlj-jJuil ^Ju4> (JlLa c>j < <n 

L^Jl^S ^y-lJI jLjVI jt La^ t ^jylbw L^_lj^jj j! _}!jJ,l ^JlA c_Acl 4-t-Lila 


■■ 


frLbOuSJI 6iJ 


3Jl c> » Bjj)J_jlj £ju_ui*. <_ r 3 1 ^ 1 <ic. <Gj^-Uj <_^>JI ^KJLj 

.oVUJIt-JLl? 

L^aI JLstlt^l j. mm n <jPJ! 4Jo_u_ajJI 4_uLj^_j£j| jljll } (J-t-o.3 ^_j Ju9j 
^ j-saAJ t_.c_£jb ^lc. L_3 jJlLH i JJL5C-0 Juvlj j3| CjI £)l^_L>J| 4S[JU_4 

Ur u^\ jL^>JI (_^ic Ij-u G j!jI! ^jla Jil* cjjl>oj . L^ia 

(j!^-oJl tiJjJL_u JJl>*j JlS (jt&S iL-ojUijilj ^_y2 >VI qjc, lj-u^ till ju 
^>LUI 4_i_U ^LjJlj 1-AjLliC.I tillJ lJ tSj-<I»Ljll 4 jL^ j-jjLjJLj 

oJJb 4Jlcl (j-aj t3j-<I<Lll j-oljVl ^ jr 3ij (jr^J CjLajJLlII J^Lu p$ < >n 
1 ^ ^ i 4- ~ ,,. j ^_jJ| ^lj_U ^_<_uLj 4± ±> j*X\ .iljl! tiHj ^Ijl! 

((jljuV! jlj_A))J iOj. g t *f Mill ^-jUw 0j_U_u CjLaUoI JuJutlJ (J_^jJI 

«^jji 1>JI tiiLjL>.))j ‘j U^.tl jlju^U cj !j mi^ 111 ^ 3lU~ t jljll 

.ol jA^i ! M JL^] iiiUVI l^Uaj <^l 

Jij_Uu L^U» ^l*-£j t lima Ij3l 4-uLtA-t^ 3_}Lo ^JSLI £j I J^-u-u lx_4 ^ 

O^jlcLI (j’V ^-iUJ 0Jufc dJiU^I lil 4llj t LAj-lC (jjJ 3 jUI oJlA 4_j 

• aL-SVI ail Ulc 0^13 ^1 SjLtil! J^JIj oUKJ! tdJi 

tillj 4 _l1uj ^l£Jl Jmi'v ( Ji»-1J jljl! <?Ju4> CxialLsf lil Lot 

c-jjJL-ulj j,j < till t-IaS. JJl>*jj tC jU - l L*: J 1 J-^>o 

4_ojj_LaJI (jr Jt aJ-&j i3j c Mill jl (Jj» mmII CjUILju tillj 
tiliii J-X.3-J L^ t 4_pJI cjLuISJI A i m-xI L^j J-^ju 

CjI <1 tV< aj CjLxj^jVIj 4^a_<jI^JI CjL^_a (Jlo cl^L uu ^' jI jll ^ j-xi£ 


14 


aV 


aLuljaj’vtl (Jl 4 ot-Ml jii^l Cj-)1£ La-ij 



(Jitlll (JlLa mi->JI 4£LLa-a jljii 



(j-3 (J " J »~ 3Jb» ^ L7 ^Ss *3j^ iTjL«^j>o 

tj\ ^ jf (jJaLi ^ l&3-i3 3j^ij£t2j|ja «~ii. ia 

(J^t—tJI 3JL>. l_a_Lu jj5-*JI (jSL«j <—3jja>o 

(_£? (_yi jf jL*jiVl Ji-1.5 L^a-ujj Lj}L>. (_4y-»3 
•Jl**** O 1 ^* 

oj_ tt jIj _a I <jl j_aVl £fjl _j ( _ 3 _a ,j_Li J_aj 

CjL a1J JjL-u jJI J^Luj Ju 9 CjLcj_^>JU 

4_<-s 3L>^ cjljLij <\. u A ijr Lc. jl♦ in" r»VI (jj^-3 


.^U. J[$1jjo L^la J£J 



<_pJ! cjIj-^a T i^uJ.' ( j-« o' j-1 
<_o 03-^13 ^J^e_Lll ' ^ j *' jj Lj^L>JIj 

tilljuj t^ljjjl Jj-u^l jJI LaLiJu 4_ULtlld 




pUuSJI 6*1 


.I ^L_ull o JlAcjI^- 4.4 
(jI j-jJaJLtaJ ^jJ 4 j^ mi^I I CjLcj_*j>JI! o'sJt jtj^l (jl ciilj (yb-b j 
0J_A Ja>.V (j-Ls tciJJj cloljl jJ y-V^ 11 g m L ^ - lS oljLi.^1 JjLlb 

lji_A ^b»*T JjJS fid l^LuJu9 ydJI 3 jLcuV! £j-i j_L$j (jl blj^V! 

jl o!j_4JlVuI1 CjLa jl*JJ JjLd ^Ltd (jl I JJt y-uuj ttilIL>JI ^jLLdl 

dJLbfc (jj£a (j I Ju Vj ♦ ^LCcvVl jluu iCjljLtiiVI jjjJsD ^j-c, L>L>J! 

.^!jJlf>LLdl \ 'jjt ylb»- CjLqjIaJLI (J-Sldj a-JaliV.1] ^ \ 4!j < mj 

JuS Cj'j, ^Jufc (jrU JLg^jVI 4_*iaj| u <,<ilT (jl g-LgJ b dl (jdiju ^?j Ju9j 

^j_^_4_j ydJ! jl U-n <LJL^dl _*!jJ.1 ^£2_»_j yj ^ LoLIij (jj^d 

I JlA (Jii-4 <j| t d Ml . La J_c! jl 4-t- u ia 4 _ajJL*_ 4 JL-^ajV L^_aI Jiie2b_u I 

0jufc Cj!^ g *"( ( M A jl LjjLx. J, nil (11 (j-u-ol jJ! ^ jUaJLj jjGj (j-1 A.1 tx ftl 

(jl (j-l—tdj ' ^ 11 Ijufc 4_3t_i-o CjLuI (j_4 Lb Jl>- ^L^Jbdl ^jSL^J JL9j 

t O l^-xTu->d I £ Jl_£> ^Jjdl ^j_A (J_£Ll 4_aoL>. fiLul_J_C_J^ 6J-2-UJ ciJLbfc 
0J ufc jl^_<_ul ^j_C t 3 mi^! I 3 J 3* Uj 4 t^M < im 11 fiLodjdl <_jjLsed]l (_^bju ^1 JlIjLj 
4-J-J1—L.3—l 5L!I CaLi£jJJ ^j^UU £)-« CjVUJI ^yZUU i5^b_tIuJI 

♦ ^L l a- t Sd' 1 ^ u^jd cr^-J 1 ^jlr. \jJt ( jr 3 4-^jLjfcTu-tiJ.I 

L^JSdj tCjlj. Mi->dl jj-o 3 ^JlaTus LcIjjI »L^-UJI ^VJ_a <_jjL>d c-JjLd 

Jj_t^>dI 4J j)$< tt i. 1 \ 1 n ) tiJJ jj t^J-^-LlI Cj\j^ju-ujjq ^JLc 4_u^L>. filb-t^oj oj^jd 
4-AjLba fid! l_4^ ‘(jlSLd ^ I Vi n ^Ull CjIjVo-JI ^JlA (jr^ 1 

♦ 4 3 \~t VXI fiUUjJLl c_jjUvJ! £. Lai fiLaajaJI 1 J-^-Ll! jlj^l 

1Jl3^ i4leLuJ\ 4jLc J^c 4 U-%. ^jjL>d »Lg lx H (jd_u! J^j 
Ij-oLs ^d t J_ 4 _Ll! cl>Vl » ui ^ 111 ^. (_yl£. Ja>.(_^dJI JJad! 4_<_u1jJa Vjl 

^d tL^ld cjLj^Ibt^j !^>.jitlbjj!j juu 3 jl>Jj ^jJLII ^jla 

CjVI » Mil! jlj^l c^l! 1 na (_y^ t3 Jl>. ^yl^. t3 JlC Cjd^IbtA jd! 4_<ji!jJ {^£ !j£ Ja 

4 l_4_tic ajjLVlJ! <? jafc ji!jj>.V CjVLlAJ! ^!j-bl jLdVl t-M I .|H javjaj 
(yA abVLLdiJ! (jl i! jjlc. J_^JJ! 3^ ^ »~ ma -ilj^l j-^l ^-4^! ^1 
^yi-C (y4^ ! t3j^.Cu.u.U ^y^ 4 _<iL^J! JU£.V! t_ dr.Lj ^LjdJ! qC. 4Jj) n,«iU 

M 



JjU\ Aly> 


L>»LllvI La j-P Ij Lplj aj, a»~miU 4>jla jIj^I p^l 

. 4 _>-j ^JLc L^ojIId^j ^LpU tdjLajU U ^-Ic 

£-jj-Ilj JJlaJI p_a jj-La-H-c ^LLa_u Sjjpx Lpp (J-a-(JI jlpil ^X4^» j-j-a3jj 

j_j_C JjJtil 4 >JlA C-JLcI CjjL^ c_4jp3 Jl^L cr-^J * LaJ-4.il>. £__j_a_>. ^Ll 

J-U^LII eiijju pV! LuSUj 4 l*n Ml LpJijLa pc ' ^Jjfcj Vj tcULtlojJI 3_iJL3t_A 

j-p-a-j ^ ^ ^ 4 Lp_A ^pzuLjJI ‘Lo-A^j <_3jjuJI p£wcl (JJljlII 4>JlA ^paju pc 
PLt-ra-jVI CjLjJLaC ^y_3 ^ J Vi > in ( jy IiJ! 4_uLui_pJI _s1 j_IJ p_A Ju JutJ ljjLua_a 
. 3j. o>"niiil jlj^l * 3l~4-a p^J JjL_ujJIj tliLajJLill JjLpj 
<Gju>*j pjJI j_j/LJLl I 2L3 j_*_aj t jjJlII 4>Jla ^ylc <_3 jjlLI! pjt 
tiJJj 1 $ j I r ^j_3j ^pit (j^iJ_t*ajH]l ^PJ Lp-c Cjjjp^o 

.cj l^_tiuj>JI p_A La^_c p_a LaJ-l^jj (J-aJJI 4£L1x-a ^jJ! jPIjJI aIUn itl 

<J_a_lJI L^ppj ^_pJI 4-uL l<m5LI 1 3aLLI cilij ^jJlII 4>jla cjljlj^l ^_aI p-cj 

JljJl_>o ^ylc LajcL t-uj lUj^Ljl^IuJJ ULp-i^ i m i ^pJI^ 4 ?^—u_u a Lot ^JLc. 

«p3VI 3 jLa» 3jLc (^-4-i *j llUjJj pl£L« p-« LpLalbl ^Lal L^_aL>«jI 

pC 9-(jJLU <—SjJU 4-U Ll<u 5L! ' _}|jJ,l P~A 1 UlJ 1 4. d<_jl^ ((p VI j| J_A» j| 

♦ pVI <_p^* L^j^p 

PaljC VI p_a JljJc 4 3j3*>Jl ^jLgr~ < H~ «j3VI _il j-4)) p^p Jl3J 

1 3 CjVL LJ uil ilaL^ djLj (_P ^ Jii rl«.n J^ J-^-lII 4 SJU -4 

j_c ^1 CjVI a mi H 4_jIJ uk ^Jiitl^Lj J^ Lpj \-<S 4 p_c JLp-A 

^Ltijl ^^y-A 4_pLiJI 4 j i n j^jJI LpjLjL^ p-^-Ij 4 Jlj Jljv ^piA. $iLuJ 4 _u_4jL(_43 

.PjJlI! ^pi CjVI » Mill CjLcj^?c^3 

J-^J! p_c £j-i (_P-c j3V! 4_t^L>JI e-jjLpJl cu^>-\ 

^IjJLl 4? j_A pi c_ijLseIlI! 4>Jla p_4j pA_uj 4«Fire Ants» «jLl!I J-^j» <—Sjju 

LoJu£,j 4<Ll<g]l J-cj ^jJJI P-uaTu 4_t*aL>. 3 JlC 4 U < «1^j jj^aJ 

pL» 3^Lc cilKi Jjl3j (pajVI ^yi^. jjV! £-jusl1 pi 4JU-LII oJlA Jup 
CjIjJLS l PLc. cilij P * 3^ ^yA>j 4 La^-u-u ^LuI 4_pJL>JI Lp j-jLj pajV I (J.4 lJj 
pi tiJLIi px. 4pVI 3jLo p-o ^LLpa Ij jJs 3j-c 4 ♦ U 3*i a 

(Jj 4 jjujjla Jajv 4 -LlA ^ylc. p^SLj V ^pajVI (_P^. 4 JL^-lII 4_*_tiaj 

4j ^j-3j La IjlA 4-La-lII ep^-uaj 4 i mijj 4^_La2Hll -U4.II 4 -LlA Jl>.Lj 


- 
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- p j ^JLi jya 4.C.LaJilc. c_3j^jti,l 


jJ^JLI < L> 4.! I IjlA £-U3^J 4JU-LII ^Ll£ (^JLuL>JI C. (hull Vj 
(jl J Jl-U (j£Jj t J-usILa JlJvIj tU-v. 4 -LlA (jT ic. <>»j ( j r A VjiJ jjVl 3 _}Lc (j_c 

l_4Jj Jj jlj-o £j_a <LajL3r~ < <iU 3jLil 4_u*^ tiJJj Jjl3j 4JLc_lII 

jukJI <>l 3j>U! *jui >ygji jj>j V ^ dl& Jjti: 
l-3-»-t-t.u 1 ^Jl (_pJl <-jLu-o VI L<-u-u (jl l_o& La jj 

cia_>ai IjlA 4UU! jj_3j i^jVl 
3 jLc cjju^j Ijla (jl JL>JLl I lut ^ cjL^IjjJI cJujI jl3J 

jJIjlj LaJlJ-c iLgJlj-^o *L£t ^IjJlII ^ylc. cjVLLuJI jUju LjJlIc 

JjL-Lu i 1 $ i ii?> ^LuV *1 JlC ^JL-^j jiJ 9-i^jlm (^I jl 4IL_4 3 j mi%. ^Lla 

3 j. s»~ i iiU (^Jl jl £-<^>u (jl£L« Lr^i ^JbjJtJI ! J-LJ pj Lj^l£ IjJ l3 4_Lo 

. jljj_>JI I j_a (_^_s *1 jJlJI (j-° 3jJaj 4_mj ^L.4-" 

j-jVI 3_}Lc j_> L^jJ^c *L<jI ^j-3j 4-11 • mi! 1 <?JlA V 

Sj^CuJL I ^To- JL*J1 (j_« 4 jJlu-« (_p3jVI ,,, ^JLc, 

L-<_5eJ ^jJ! <jj-i Lfcj-L»J C-i^-uj Ju 9 (jj^j ‘-^L 

. *! JljlI! jJ! JlJj-J (j_a 4^1 < uj ^jl 

(JljJlJu LjI ju>ol c_jJujcJj CjVI ♦ miH (jj jJl_ljj 
| j_A 4_ul_3ij 3jj) is*n j^Jlu ( jy IL>- -ilj-U <>JlA (j-ajfco 

(^jJI JftiJI t-dJ3 4-Ltfuj ^ jJlj t4 ^Jlj ^1 i U 4.11 

(_ 7 _b L^J_« 1 Jl_ljj t4_jjlj_st_LiaJI (Jjj-UJI c 3 ( jr ^ jjjJtl 3jl^l 4 »/>>" 

. £. I JL*JI £J2l |J_4 (^yjl (J (^yTO- 4jt-pJJ 4 -L.Lc ^-Lt-uj I 

J_^jj| i£j) <i»^ t 1 3^_ALLaJI dJJj La j. i H a) tillj J-*Jj 

cr-^i *ub jLJ ^^ Ct^ U^- ^3^ L 0^ jL i *\j3 j. j<«n 

4_3_l3_>JI * Ll^-Aj LLx>. Lfc^_u_u ^_uj L^jl£j JuJuoi ^LLaj cJJ3 (Jjl3j 

£j3j J-4.ai tLkSlj ^ ‘U^l L^ tlo-LJI Ijla juu 

. (jjj-LaJI (Jjia 3jLo (j-o *^U 7T, 11 i U 4.11 cdJj 

4 3j3-y jjV! 3^La jJl J_UJ ^ jjl J^ai L^JJU J-A (j^?lj 
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jj’ui 


. lijj (jj- 3 jjjs (jisjJiJI 

L^J j»L^ <—ijLsc-ill JlJ jjJI I Jufc 3 jL>.^Uj 

J-4-iJI L^j i ililicj 4 -uLia-^L1! 3 j. 3 «~i11 aJJt> j!j_ul »^La-~ 1 nLi ^jj) g"g U 

j-jVI ^ j~i~i JaIII diVLiLli (j! L4I0 jrj-p Cr^^J icliLo^i*J,l Lgj JjLpjj 

u^lc. jI jJi! ojla «l>.j.j (_5-l^ Lj-uLj-u! tj-& (jlj nillj.il j I uj- 3 

Jl>k 

Ij^oLjs nli^l « Mitl (jjs (J-«-lI! jlj-Sl (J^h; JIl3j »l «UII j^nn j»Lja jlSJ 
( yc. 3Jjij_ui,|j CjVI i Mill tfjjfc 3jl3.Jxj ^23 3jL*JI diLjIbeji (j^s^Liejjji Li 
£ I la jua ^ j-31 Cj! JL>.V 3JulJ! 0 JL& lIiLjjhjsjs IjAjLlr" 1 nlj ijjV! 3_iL« jljJal 

.(jisjV! jJanu 

'^ L\ *"• A ‘ 4_jLj_A (jr^* (p»jV! ^ t^> /,. ^lc. pVl 3 _}La £-i^2 >j J)^7e_4JJ 

o.ij_3 jjj j_jVl lj_ii> ^j~~i diVI« mi 11 (j^o 3j_ij^ JL>JI CjjsLja 

'A ' 33a 3 j_ij£ 3jj| J tlaiJI \jJt> ' t <u - u J i_y3]| ^IsVLsJI ( _ T 3 ( _ 7 Io.j 

IjLA ^ 1 "" iliVl » Mill Cujl^ t<Jjj>.| 3 j^q L£lJI -ij*3] (J-c-lJ! 3j 4 *" 1 u a ( y J a IJljj 

jj .1 LgJj <»~i. ..a ^I JjjiHI SjjljJI tfjuk (_y3 Jl"i~j ijj'v 3~ jl (_^.J (jjj jjVl 
.Stiili Jjl 33 liU. <-3 j-*3 UJ^J 3-*^ 15- 3 ^CT^-" CT^- J -^ 3 (jl 
^ “ijJj-C. 3j_&ll3 CjjJLs. (_£.sjj jjVl jI_jjs j_i^3 3jLj ^jl Jia-jJ JlSj 
CjIj £l^-A 3j_o£ 4 _l^ j Jul3l£ CjIIj^Lj VI ljJj>o 

CjjLStJ t J-^-LlI Cjlj. 4 JULt.u.A (JJL^I jlJ^Vl jlJ-O ^j T ( J» Q ijy ILll SjliJ! 

3^ 4t*>> nil ^JlA t4_LC.L^j>JI 4 1 mij Lo JUJI i _ ;r ^ 

3^ 4»*<MtU p ' »3tl 1 £jLj CjLjjIL>J,I oJJb oUo! {J7 ^ LjLp-1 4Sim 4 jl^j 

^1 Ij-jI)J_ c ^_uju jjVI jlj_a 3^>3 4JjL^il 3jLjjJI oJJb (jl ^Ijj 

3j-^.»Tl < .uI 1 &J-& 4j^3_>o (jl ..,~ U_c 3j-^jtIu_4iXI (jlSLt-u jl Jlc. 1 3jljj 

. 4_j^.L^>JI 3j-5t^JI 

<-9j-ilj (ji j m (j-A (ji^ (jij ‘jjVi j-a c-t- t ^j (jVi jjyiow Vj 

L-k^ju L« (J£j ♦ Lu^-tSLI I (J-lL^tJI ^<uJl3j juu (Jj>-L*JI l_*jj_ 3JI (^^ cdJi 
L^jISLa (_ r ^ 3 n V L^jf (_ r l*-A-J La Jux (^yil 3jLIa 3 ^La [&\ (jV! 1 ^ rr. 
^ J->-J AjJj 4^1 U£ tC-<-£^JI jjj-a-J 1_Aj 3I < >>JJ jjt-pj La L»jj_<_u ^Jj 

. L^J (j-ul < ,,OM (j-A CjVI ♦ Mill (jf^A-O ( JT 1>- 3 jLU ^JlA (j-A (jA_*_A j-J^p 


" 
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jlaVI 3 _}La (j\ 4 JUJ.I I Jufc I c_JjbdJI O-Lu Ju9j 

Jl»j LuL^j ^3 VI I JJt 1 jj£ JVLst-s-alsVI I Juj 

. ^j_La_4_uJI ^ L> < <> ^1 1 is~*j zJlJ Lr k- Ljj-Sj 3ft” jj a 

Ijluu J^lLaljj jjV! 1 JJt £.CCa j»j_33 (_pJI CjVI » Mill 3)I ciJJli ^lf. l-ujUjj 
VI j_jLLa3_U j3VI I JlA £_u3 3j! ^tlalujjj V t J_^_<JI c>j-4-t~LL.ij.a ^yC. 

i j. jVI 3_iL« ^jMJI ^j_A^J| L^lc.j_<_u C-^LDj 4_Li_U_uJ 4^LJL 

1^—Lt-u 1 Lw? 1 (jl 4-U-JI ^jWt > I1 1 <ylll &LJLI ^ic. V 

^2 ^£>LUI Ji-jj-j Vj tj-jVI 3jl_« ^j>UI j-Aj 43ft” 3j°o 

. Ij" g j" (III (> « .1 ^-V. ^ylc. C U , MJ-)") 1 1 

3jU, 3jLj_LaJI 4_j_<^dL>JI 0jLjfc 3)1 t^yijVl 4JLfcjU dU3 3)_c jJuj Ju9j 
_} j_>L L^jV liU jj i3jLU 4 >j_& d j v,M t 4 11 m (Uj 1^ 1_3jLl 

ciU3 O^J tCjLojixil J_}L3 j 3)I J-^-til 1 gj4 ^jP-ll CjlbLcoil 
^3 VI 3 jLL (_^3JI 3jLjIaJI 4_u^L>JI 4>JlA 3)^ icilli 3b 4 (j M<tll ^yl^. Jj 

3j_^_*IL_uII (J_>-l ji JL-^jVI cjLJuuc. 3J< >■ ^yLc, Jlc.L<_uj <■ L$j!j_j_4_4 3b 4 

(jldjVl U (,1 Lc L^_jL3j ^ JlCJ jjVI 3.} La j^LUj 4_c.j_<_u3 . j_u£ Jl>. ^yll 
1 <>>j 3)1 J^-Lll ^Ij^V (jmi (_pJI 4 _^jJl3]| jLVI J^Jju ^Jx-5 4 JLjjJs3 3j3L3J 
jl^ 3)>^ 4_<uJl^JI jLjVI 3)V ciJJjj t3 j_j j_>JI jl_jVl ^_c t 4_3jL^ 3j3i^ 

cjLqj 1 9 U ^Jl^. ^yJI L^jL^ ‘l£>^ 3j_ua 0J-& 3)1 ciJLi> Vj 

4 wiitlL ^)-ojiJ 3ya CjjL5tJ 3)1 3>^W La 3jujL>JI CjLajHI j_^a 4 _^jJl3JI 

. jujl>JI jLu-aJI ^Ijj ^ylll cjVI » Mill ^Ij^V 
jl 4_Cj-<-u 3ya CjVI » Mill ^lj^! J-3JJL ^jju ciJLLAj 

4_jJI nj 3j ^jJI jaljutil JI jLLt^aJI 4_ua_Al 3)1 ^-t^jl Jl 33 i^3VI 3jLa j-jLL^j 
tCjVU-jJI ^ylll J^VI 3_iLa 4^1!^ j_c L-ijia Lu-uLj t_ ^ < nLltJ tJ 3Vl I Juk 

3^-^j u \ c. VLjJ-i IL-A 3)1^ 4 LJLc ^3VI 3 jL« j_jf£p 3)^ 431 I jla ^yJuuj 

.j3Vl IjlA 4_jJI JjJL ^JlII saljJLil jf J-u^JI 
3_>Lc 4_aLi^ 3 ^Lj 3j_c J_xa_Lll cjVL i-iiL 3)SL^33 t J^L_uIj 3)1 III ju Vj 
jJI Ljj_uaj I3l (Jjl <<r>ll Ijla 4jL>.VI 3>^-^fj 51^ ^ Jj 131]| jl ^3VI 
^j_33 L^JIj->3 *LjI ^Ijuiil ljju-a_4 cjVI♦ Mill ^Jl>.I t 3 Lajilc. t^ylLJI 
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ji’UI *ly> 


. Si MlKVl 3 j A »~i < .1 U 0jJb jl j_3 I 4-LflJ j_l3eTl] 
jjVI 3jU jjIdj Jl^Ij 3-}j-*-Jt 4JUj (JT ^ 4JU_Lll Ijlu jl Uj 
K_>JI I JJt <-^J cJJjjJ i Ljj^ j (jt J.u_u LK 3~ /a ■ U 

(Jr\JJ t4ll_J_A 3j MI'V jl 4j^ < (ill jljll j^OJU Ju9 (^jJI aI jJLlI J Ju-^_A <Jr\J 

Lg_Cj_AJ>. £_3jLU tjjVl 3_}U 4^fcjtjJ CjL^V! CjVL»-uJI J » nil UjU£J 
ijy It]| 3j Mi^tl (jl Ja^jJ Ju9j . a! JuLlI jJ-ua-A <?L>ul jjV 1 I JlA 3^ 2jjUu 

^ Aj 13j-A-*-TL<.u.t' oUol 4-lbl^ jJ Jju-gj ^IjJlII j- 4 ^ 1 K ^^ylc. (J_c*a^O 

aUjI 4-lL^V' jjVl 3_iU 4j3l->J' L^jJlC (j-a C 3j<>n tdllii Jjtij Ujiic 

Jlj>o V jl *!jl*J! Jj-sa^o jl V 3j-tTuj>JI Ul . 3 jjjlI1 4JUj 

jjVI 3_iU ^1 11 jmi i h j iW) jl (jjj \-&j a t” i n a ^1 jjAte *4 Kg L« ciJLLA 

.2UL^>Vl 

UK tjjVl ■ U 4jL^j JlIc. IjGsj a I JulII jK UK 4_jI ciijj ^yU l—ujSuj 
^Jlc UUju jUjjj i U < »<3 <t 4 _La ( t n<^ J jl CjVUAJI CjlC. \ U~ ((d 

3_}La 3_K ^UJL £_iujjj aIjulII L^bLK j^ylc J ijy jJl cjVI »mi!1 
La_a 3j a mi U L^jJjc aLlSI CjVI ♦ Mill 0Juk (j_A 4_3_uiG Uj j3Vt 

* ^ * j (jl J-lS a! Jiiil jJj-oa ^yJl t _ )U jJI ^JlC. Uj-iC. ^jae-tluJ 

CjVU-JoJ' JJlC Jl>u oLalll a! JlSlII c_jjUj UjlIc 4jI ^y^jJuJl 

ULli (_^Uj JJJ-4J jUjJ 4 _La cr^c (Jj) <^^-11 t >n V 1 

3_}U ^ylI Li.l<-o t ^ ^ | Bj-A-Gu-u-tI ^y!I _i^_*_i cjVUUil JIa 

t aIU*J! 4_j_K ^j-^Lu j_a Lcfcjjju ^j^LuJl j^Vl 3^U 4^IK l tj^Vl 

tjr IL>. a 1 JljlJI j_^j_a ^yjl c-t-AJj CjVI » Mill jIJlC. 1 ell jJ L*_u ^j-^> a! Tmj 

^1 j 3 fl ^ylc cjVI ♦ Mill JLlsJ c^jJI jjj_aj LuL^j j^Vl 3^U jJt_u3 

.4JUjJl ^Jl^j 

L-AJ^Jl ^y£ JlJWjj ^liil JjKJl JjUJI jit 4-LnTaJ LKLaJJ 

((CjUjlXI » oJlA Jl2w 1 4jL^j j! 4 j^ CjJl>.j UU t((3*-Ul» ^jjL> i— 

3_jL^_) 'M ^' . 3Jl^a_a 4jIdjI CjjUdj 4-lU 4^jk]1 Cj^U j 1 

^L-a-^-a 4 J 1 r, jj > ntl ^-llajj a 34 jUj <U4^J1 jU <3^^ 


I, 
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.3-4VI 4 jL^J LoL<U ^ 3~ -y 2 LjJfcJjJj C—lLtuicV^ ^IuLju_>J I 4 _lLjJuj 

( j r Lc. JULXJUJ (J^jJ 1 3 -4 1 A «^s Lu jJ 1 j | Lu I Jfr-U-U 1^4 3 | Lb^L^-JJ 

3-juuiJ I Jub 3I CUb jjr Lf - a t^Ualbl 3^ ^Uni jl 

4 _£j Jljj 4 _i (J- 4 -lJI ‘L)- 56 - 1 ^LP V ^*30-03^4 ^ jla^a cJdP 3 V-*-3 

^—LLLj J-4-tJ! 3- 0 IJ JlC 31 1 't^-vV tal cUj£ t4_t^L>JI <Q^jj-Laj 

tjl < n 1,1 ljub 4 _jL^_j 3^ ^Ibc ii]l_bb 3! CJLIb (jr L3LjC *jl < nil Ibjb 

ljub L)L^ tjLjJll ljub <33^ d-*b]l Cy* V-ps tabic (jl taji>3 taj ta-Lu 

33^ 31 L4J3 <—i »VI 4JU.3 *bJ 3^ Jlj ta 33^ 31 tal J-4-<JI £j\ 3-bu 

. 4l>.3JI $Jab 4 jL^j ^ylc ( J_l 3 I Ju3 

j-jV| 3 jLc 3' (Jta>JLl ljub 3.3 cCu^Jp 30]! ujjUejJI C.<-L u 

3JLC. LjjL-uILg 33^ La^-j^j 3I ^1 ‘3b VI ■ L>^. ^3^ 3IC 4u2jp^j 

J_» i jJk T 3-$ 4 _l 4 43U* 3^ >* 03^3 V 3^ <jtaull J3U 

♦cid>ta-Il J3U ^Pc LuIj L4XJ33J l) 3^J 
Usa^. LbljJ jbVl JJu>b 3b] I 4pl_L4.£JI SjLil (J[p 3I I /♦U" , ,.l Lbl 3J3 

oJub ^- L 4 ^ » 3! bbljJj t4juLlL4 3 JlC ^j_4 (j_pbj La-laa-xua 1 ♦ U 3 ~ 4 

£_j 33-*-I 1 I job 3I cl <■*<> ^3 *3taoJLI (_J13X2 (pLc 4 Mil 1 ^-^3 ^3tat) 4_i3 Lc^l 4 

JlcL_uj 34^ t LoLfcj Llio-uj Lbsj-C ^JlS*j jLoJLl J3I0 crta” ^y^lSbJLl 

lillbj *4lblj 4c.3_1.uj3 jjjb ci&Jipl 3^tLj JaIII CjVI » mi ^Lsjbl ^ylc 

UjLbb ^^3 :CjVU.ua]I jJ u4> ^Lc 1 I 4bjU L^jta L)3^b jbVl 3 jU 4j^j1j 

ijy IL>. ^1 tVnl |U 4 ,U IjlA ^pic 3J 1 M~ Lpjusej L4-4 jJujJI 3 ai.b ^LcVI 3JI 

•4bjl_p ^j| 

jLulII lU_>. <33-^ 3-^3—bj 3bVI 3 jLI JUlcJI 33V! 3I ^Cajl Jl^3 

• ■■ U 4. II | Jab 3C LLV3JN. I bl 3Lrt^ JJLi ^Jj 1300^ Jcj 3P3II] I I Jab 3I3 ' ‘ U 34 
3-4 4^33 3 I c 3 jj>JI 3-4 pL3j 1 U-v. j Lbl lbj3 1^ 3] dlj 3^14^3 

3V iillj3 tajL^4 b)3^b 3-1 J^i>bl I bob 3I 33^]l ^lc (33 f I n4 1 (3I33I 

J>L=w 3I mm iVI 3^ 3_u>JI >. 13 t ^ 1 t.M3 /St3 ^ "3 3 j ^ ‘/3 " f ^ ^ ^11 3jJ 
JJi^t_4 3-J-C Ci.j_4.uuj t U -v. 3JI 330^ Juu iU-thJI I Jab (J3^taJ3 

^3_Lll 3-4 (333 3 I ^ 3—ia>JI ^JLa 3 uj_ 3 _Lj Ijab 1 i4 M13 tal L4I .^4-IUJ,! 

I Jab 3 3 jj 1 <3 ‘(333]! I bob ^-LuuJ (JV^* 3-tuiTaJ 3] 3~ i^> bl (jL^ 4(^3 fl is\ U b- u p I 
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JjU\ *ly> 


(Jj-L (jj£L 4_t£ (jV a] HI JJL3fc-a LsC-UdIj I Ut-^tl 

.£j! jCLal 

JjJixHI JLL>JI Jjijj-H Ly^ y^jJI j»u>JI tt-^ j3VI 3jLa 4 i nilj 

lH^J. 1 ^lj-3il j, nil n V VI 3jL«^ jl I jut ^yJuuj ij_p»V I (JliUI <_y^ Lo£ 

j_jl_j LAjJt_u ^uj <_ylo* ^IjjJI (JT ic H3 kJI I jla 3j£juc (^jj Jj tjLHL 
.cJSjJI jJj_4J (jUj 

CjVLuTu 4_p3 ^_u_uJ i^jJI 0 loo VI (j_o-oa j 4_u-oL>iJI 0 J_A (j I ii.LtIu Vj 

t<?L>o! j mi 1 ?" Vj tU ->,11 IjLjfc ( j- c I ^ ? a j-lTlSLII ^joJ VJj JhII 

. ^LLajj 'Ll . «>> <1 £jjs 4-J ^.loTo La (J-o-lII 3 ^-a-* 3 -<_ 4 j-a Cj JkJLaJj 
(jl jJl-lj Jj 4 4 3l"r>JU J-o-lII JJ 1 L^aJiir" > »n <_y3JI j^V! jlj_a 4ol <Vn Vj 
LjJjLseIlII CmmI Jl£j .4_j 4_(-oL>JI 4^LuH]| ojtj_a 4J J-o-lII jj! (j-a £jj 

^j_a 4o.^ir" Mill joVI _il j_a (jI lLo. jJ Jl33 t^-o^ Jo. ^1\ 3 JlC.I_3JI &JJt> 4o_us 
6^ L>^ <jr^ J^p ^ J-HI <j-a La (j-tJo. 

Cj J-3t-J V I . L^j J_aLuj ^ylll 4jLLLLa_oa_aj 4.ioL>JI 43_*J 4J J_a-Lll (j-a 

jl (j-ucj-Ll j3l LLao* ^-ioLaltJ LaJ lIc. £jj c_jlj-La_tIsl (_yIL>. jl La tLl-%. 

^ j_a^_cuj L^ia J£ <j] Joo Jj 44 3L-LU J-a-UI gJjjf (j-a 

. jo VI ( Jjj-3JI jL^oj j ♦ mij ^ jy Ilo jl VL J (joL>JI <?jL^La 

4_Ul1j I ^ ^ ^_l<Ju jjl J^-3 JjL33j La JlIc CjJlscj Ju9 La I Jafc 4 i miJJ 

Mij ^jLHVI 4 J_LlA L>^J -J^VI 4_iJ Vj 4 _usL>JI 

^Jjlj CjIji mi^II jlj-^l jl (J-a-til CjVI ♦ mi ylalLcuJ i4_iJ ^j_a It**n (jl 

S^o.VI I ^ 4_iJ 

^£u 4-ul -L a - tSJ' jljJll ^Jl^J CjIj-uoJI (JLaaLujI (jL^ 4 lj_x!t^ ciJLI j (_yB 4^1 mi ) 

4 J 2 JJ-L 2 JI 4-^Ua JulC. Jlju Lo-l£ ^jJu-u La^ 4_uoLv. l^_a 3jji^t_a 4_3 jj-Lsj 

Ijl-Aj .CjI Jjoj_a ^j_a L^Jjo La ^_jIjj 4-pJI CjLuISLII L$j ^Au (_y3JI 
♦ ^.lLuJI (j_a ^jJil jl 1 I L> ^ I p I a 1" 1 1 i u \ *>- \ ^ q , ..j t / I i sT\ 

^Ij_j I ciJl < A> Jj “ L>3a J_a-t]l 4£lla_a (_yic VI jlj_a ^1 Jo" 1 nl l_L3j Vj 
(JjjjJlj 1 ^ K Ij 4 4_4 jLHI jl jJ.1 (J>hm ^1 JiitlLt^L ^j-3j CjIj-LoJI (j_a ^jlLI 
. JaIII 4JI0. (_yb jjVI jlj_a C« < MjJ La£ 4_t^l^ 4oj Jlj Juu 
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3jLp._jJI aLuljaj'vtl ( _ 3 -A j|_jjs jjUju V 

(j-'-J Jl 1S1 ~iVI CjI j I <1 c. ^ J-4-lII Lg^aJLa-~ , m_i 

Lg^aJiir~ i n~ a J-& (jjs ji-T JJX, (jJLufc Jj 

ISSUll JaU! 4SJLm. Ji.1 J J^jlII ^h r.t ^VULU! 
(jiaju (jl^. jjVl jIjjs i _at j^.Lji jGsj 

^1 4-u L u u tSLI 1 _}l ^Js I 0jufc (^Jiu3 i jyC. LZ/JX-L.U £ LLL*-11 

3Lj_>. JLa. 3 jj JlJ 1—L t - t -fl \-U3j-L ^J>J3 

(—MH^l ^1 Cj£J lA Ca^HjIj Oj 4 »*> > (I -o 

( _ r -3 ^ J-i r ~ < <n 4 _uLj_^_j£J! 

cjVUlUI £ru cjL^jJjlXIj jLt^Vl ^yz-xj J_il_a 
.SLsjJla j!juV! jl jljuVI JiLo 

4-jL ljv 4_l 3I^_4 3lj_A {jyA L£ Lai jJj 

Sjaju-^Jl S^ g> M a ^j! 4 j_}L*JI 4_iA£_JI 

CiLSta CjVI » Mill LjJun-jJj t lL> LfalJ I j 4 £jo>JLj 

i_U<3 Lai jJj . <?L>al CjLj_}Lc CjUtjlj 4 £j_>J1 

LawLwj Wj “& Uj i_jjl_3eUJ! ^Jl>.Lj 

oVl » mi II 0lX-& ^ ^ Ls 4_j l—t-iu-j ^_j i 1 rtjfcn 

L^JL^Iaj JL>J! **"• ■ •• 4-11 » Mill 0Jufc I laJawjJ 

^ j^jLa L^l*_>a caljU t>»^lj ^3-flJl (j-4 2UU 

<>JlA 4_aL*j (^jJI ojIjU <>»V1 1 Jufc Lujj .oL>at 
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pUuSJI 6*1 


1 Jt ^ ^ ^jlj_lL> (JjlS Jij j_ 4> LkJJu^J 4 JLa1II 

I t ^ sTt / j 14_ull(JI ^j_a J^L>- llA*J ‘Cr^A-j-" 

I Jujj t L$j 4 J-4-lII jtj^l 4_uL Lr^l oJlA c-jl^ U £pJI 


(J^ JlILII ^-L^>JI 


IjLjfc (jl 1 '< l^ ^»^LJ 3j Jt <<M1 3j, 4*1 MlU 4 _l3|j_C 1 M 1^, A Lul jJj 

L$jJ JllIIj j a 311 j £j_3J| <L>.j_« (jt$ cJl 1 . k «AsVl 

^Lk2JI JujL3tH]l (_yic, CxjI£j *3j, g»*n ,«U 0 Jufc ^LLa^ ( jr 3 C-3Jj>. 

I J_A ij I tfo ^^IIlu cdJj£ . L a-l < T u tillli j)l L^JL>* 

jjju L« jjLcpuj t3Jo-lj 4 3 j4_s ^j_d (jr 3_u ^jJ ^JL>JLI £j-3Jlj i_j'^ U <>>^M 

Jj_jljj c.<- Jjuv ( _ T HJI JljJIj £j_3JI Cr^-^J £-LLa_3JI I JlA ^1 


4j_iL*ii uuu j^ai a£p 

L^j J_33 j1 ^1 4_uLxSLILj JJlaIj L$]j| (CjVjLcuJ 3Jlc 4jpeILll j-ujj 


i i 11 ^ i tl d i <i' LaLu_uI l ^\ 4-L^-<JI 1 ^Lu^VI 



L^j ^pJI 4 _j_oj^JI p.t ^jJI J-^lJI ^1 L^j 


JJIj jiaiJI 6 ?lM' 


4JU_i J3~ n jV >->iL jl JuVI 4 j 1 <;r. ^jl »1 ^UH J^j 

t_j|j-La^^fl 1^ n Lfcj-^Ii 1 i? Mil. 4JU-JI £j\ ^-Lt-4J ‘(j-uJlt c3d!>^ 

j-bjiJa LgJ 3jjl>JLl 4 -L^JJLj a.iU/I 1 ^U ^£Jull& 
c-j|^ U <>»VI < »m4 CjIj-cj CjI^_x3 4JUJI &JJb jj&a^ t Lfcj-jju ^ J Io is~\~t I 

(j! «;L^JLc ^_3_a! dUlS .4_J_^oVI 4 -I^jJLj 4_La_jj>J,l J-^ll! ^cj-^e-c 

tjl ♦ mi” ( 0_i>^ 4^->* (3-Jj-Ia CjJ u>o j_Laj>JLj jl Ju^fl JL33 jI 4ji *c. 

4_Luua 4J2JJ-L2J UjU-xiTo,,! JjjJLi j_Ls_>JLi jjt-Caj ^3il 4 _Lq_L! 1 33a 

^1 4JL^j 4JL>JI ^J_A jj-^ T lj L^j 4_Li_j_>J.I J^U! J^l3 ^^JLc. 




jIjljVI JL^liLs t4_3 jL<-uJI CjVjI 1 tnll &JJb (_^-33 Vj 

^j-AJ . 4 J I 4 r. jl ♦ ini ( »VI jJl ^j-C. jl (i 4 ltl 




jlAJUl ^I^jo 


JL JJbj 4 L a Jl jljuVI I AJt J3_Lj ^ 3~ i u 4JUj J jj I JdjjHI 
J_^L_j [Sj —^*? Lr^l c ^-^- 3 (j- 4 4^.^-<_uJ Jillu-u Li jljuV! J H_L 
Ja->JL jl JuVI J tjj* <LojLoJI LjI tS-v^La JLuj La j_A>j 4 L^K 3j_4JlLuJlI 
c-j L^tl Ja LcjL 'jj <s>~>- a ^ ^ t \& 44_o_uJo 3jL 4 ^Juuj V ^_«VI 4JLL>. Ja 

J S L, ,>> t, 1 4JLaJil £) I J^JuLs J VI 3^ ^1 tMl 4> JJt Jjj-alul Vj 

(j-dliw £j tj-A 4_LLj-^-l^ 3_}Lc jlJL ^Jj JaUL J.♦ i'll LqJlIc 4_3jL>JI 

J_^_Lll .iljll ^-- u aj > J j-LUL jljuVl Jssjuj L^j lL_l>«JU ^HaLlI j, mm n 
4JLjJJI Jj 4 JajLil I J_£> <Lt_uo i_jjL?eItJI CuHpl jlj . c^l L 311 Ijl^j 3j^>J,l 
3^Lc jljlL ^j_3j 4 (j7 j>.jL>. Jj_c ^j.43 ^Lj-jVl 1 g h i<oj j? jU-LIL j,» miI jai 
<-_a^L>. 3 jL 41 ^ > -<y \ Sj^jJlI jjl*JI ^j-c 4_^aL>. 4 _uL_4j£ 

. jVI 3 _}Lc jjj jai 3 jl*JI 

1^43 Jl3cIL<- 4JJ jJI jl JuVl jlJ-O (JaJU 4l^_*_« £ Lfl-l»JI (jS-43-5 jlj 

1 l~l 43? jj-AJ 4 ^-jJLj-O (Ji-jv j)jj tHillij C-tJ^lJI 4-Lj-4_uJ _}l J_43 L^jj (j-Jj 
. (j'\_<_4jVj[JtAjtjJI^ 4 4 (J ^LojjLca] Ij 4 Jl jluA\ 

4^jLjijVl JL IJ Jl V 4 JLuJJI CjL£JI jl .il Jl eJJb J c-cJlJI (j-*J 

4_Sfc_j|j dlL jl J_A 4_J 4 1 Ml ftL J-LL*J 43MLVI JLc 1L Ml 4_1^ J-UJ Vj 

(j_43 4^>-J_43 CjL_l£jJs I 4>Jl_A l _)_u_3j Cj J_>L La-Lu 4Ciiii ^j_4 I Vj 4 _x£j 

^1 J^l ^ ^ Jj 4j^lJI (jru JjIJI j^.jJIj ^L^JI 

La (jr^ JLlXI IJlA JjlIj .<_3_ul!Ij 3j 1 n3tl 4JLkJL4 JL^cLj ^Ll3JI 

CjL lj-LJ>JI J^-*—£u 4 4_J < L |_4J ^jL-ujVl ( ^-uL<.(.L^I ^JjLJI 

1 ^ ^ i ^ Mi' Lai LI Ij-L^ V LkJj 4l^j Jsa.pJ.1 ^JLsfcJLs 4 3L-LII 

. ^L>JI 4J.Lc ^^1 J L u u 

4>J_A (jll tj^VI CjI Jo-1 4-43Jiir"i < nil 4 _uL^j^JI jljJll 4JL>. ^ jr l L^J 

L4 JJJ ♦ 4_jJLc. 3/?. 1 AC 1 LajjJlj ^j-fij j L^.tl < jl juVl 4-43 1 n 1.1 jljJ,l 

L^J J_43_»_j 4_3jI_3JI a* 1 f 1 jJJla eiJIjjl JLc. 4-JLai 4_jj^?ciai LuJlC.L_u 

4J_^_ai cjVLLi ^^1 (j^SLUl 3 Jlc cjLjIL^ 43 Li-jll Lul jJ :jljuVI ^1 j_c 
djjjLpJI JLL ^jlSLd ^^1 4jl juVI ^1 JL. jJI jjl»JI 

LocjjJG jLLLVI ?Juj 3j L L11 jU-LUj jl JuVI 3^ La ^j? |jjL>-jj 4 4-ulI jJI 
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pUuSJI 6*j 


ch 3 

I 


CH 3 


ch 3 c = ch ch 2 ch 2 c= ch cho 

Citral 


ch 3 ch 3 

I I 

ch 3 c = CH ch 2 ch 2 ch ch 2 cho 

Citronellal 


O 

II 

ch 3 ch 2 ch 2 ch 2 ch 2 cch 3 

Heptanone - 2 2 - 


ch 2 

X CH 

II 

C- ch 3 

I 

ch 3 

i i ii <Cluj ( _ r 3 3 j^ JjLJuIlI 

o J_& ia_LjLj \) r Jl^) 3 a jai a_LLoj 3juo 

LljujjJG (jiLiSLjV! IJ-i3 (_y43 <j-o 3j^LII 

.j^i£V! <Lul!i (jjJjj5 V SjLo LuL^j (_y4i^l33 

u^3 (_y-Aj < I JL>. 3 jj jl jijVI 3jj^ jjl tilli (j^ 0 ^ ''**" 

U£ i 3 (Jljjjs JL>. Jijjj V sil^ 

Jbu Jla-^3 iliVI « Mill VI V Uj3l (jla t 1 Xa- lusUk Lfcl JLo jjl 

.jlijVI ^ j^Vl ^ oly, 35^ 
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jlAJUl ^I^jo 


jljuVI 3jLa 111 oUuJ -i'j-ll 0 JlA L^j q mm n (_^-ll fiL^j^IaJl Lu_ojJ Ljj 
4_3 jL_«J I jlit-iJI 3j^ oJ^Su L*_a ^jlSjTuTuJ oujLa o_a 4_3 _l3_>J I q^Tu 
1 ) 3-^1 (jr-^3 Will <Uuj-uj 3jLa ( yc. 3jLl£. (j-u^li,! o-uLa ^Ju^-lj 

Lai . Ijj mi ) q- 414- <a 3jLc Juvjjj 4jLiuIuVt 3^£L! 4 _uvjL>JI A 1 .Ltl 

«jLuluVI 3j£ lUmj Juvjjj 4_i3_uL>JI jljuVI 3_}La (jr&^ La^-La 4 _uLJI 3jLi! 

w L p 4-r.tl | Juj La JlIc. JJulII fiJJb CjLpIbua o^ till j ^ lf.p 
3p^LI! qjSLuj 4 l _£jj>.VI J^-L Laufcl Ju>.l oj£u CL<_u^_j tjLtjJI o_a (p C < .LL ' Ju-a 

4_u_uL_uVI LfrU^ua 1)I jJlu (_P-1I B^uLLallU 3jLU o_a 4 _u>.jL>J I 
jljuVI 3_}La o_a 4 -lLH jJ| 3p£JI ppSLu La-Lu tculj-La-usVI 4_3_La_La ^1 J-a-LlI 
.cujJLLaJLl juVl CjJl>u 4j3 j3->.JI 

Juju V L^M-L1 (j-a 3p_uuaj9 3j3l£ Juu jI ju V-l 4_u_uJLl 3jULl pjI ^_Hi^Lu^ 
J-aill 4u jlu>JI 3jUI jujIu ^^l^Lu pAu>- pu£l j? p'JJ ^yjLaJ ^yic 

♦pu^VI ^Lc. 4_3 _lSj 1 juu jLi-uVI 3p£L! ,„tl (jj^3 (_^lllj 

^JLlI 4_aL$JI Cj lj—ua_lI ^Juv.1 jljuVI jlpi, 4 u_l?ejlII 1 «^4.tl ^>JlA Juuj 
J-a-LlI 3j a»~ < «a pV ciJLLj 4 4 j jLatJI L^jLo- ^ajh m J-alil jlp^l JlcLuu 
j^jJ! 4_3 jL_uJ 1 jl JuVI ujlp^ pi jJj 4^'Lc.jVl J-alj-C. p-^ p-u£Ll L-ajj plapuuj 
cjIj j Cxll^ L^iuitj jl 1 ^ 313 j La c^jLus LI cjVIJlAJI 1 g3 \ L~ ^pJI 

0_H/L*J iJjJsal 3j_a aL3uJI 2 jJl 3]| L^J dul^ jl ij-^l jl Lai 

jl^ 33 1 nVI ^ Jlcj cul^L <>>V1 j j-cjJI ^j-a 4_aul J 4JL>. 3j_auu-uJLl oJJt JlLa 

.ciJLIjJ 4_tl*_3 4 uwL>. (jJLuk (jl 03 ^ 

^^^La^iil culj-La-uoVI I JlA JlLa tj-uQJI 4uJue_a jl JuVl jlj-a ^jV Ij-lajj 

4 3 LUI VI u L»j Vj LJut_a jl JuVl (jr 3_u (Jj 1 1 Jut CjJutJ V 3j_auu-uiil 
:^LUI JtiU cdi jJ J. o'^1 J^UJ Vj Uj ojl^ ^1 

3j-auu-t.u-a o_a La ^LLa^ 4 j jL*J,l jl 4 _lo_*JI CjIj, mi^JI ^Ju>-I JjLJu LaJilc. 
V 3 jJ^\ 4 >juk JjUj oVLulil lg3l U3 jljlVI 3jLa oL> <cM' 
3 jLu j . » mi j oJ 1 Jl^uj 11 L 3a 3j mi>^1I 4 ? Jl^j uL_u>J, I c-j L 3tl ( ^ r £ VI j. iii~i n 
j_3uj L^ujLu-aj SjuJtll 4^1 L31I IJl^j 4Lj^JU CjVIulAJI VI jljuVI 

q^SLj o'ju ^jud 1 aLu2_3Jlj 4 JL 0 - jJI 3j_tiu_>J I 4_au>-L^a_j jj 111 
LLu^i ot£j L311 Ijla ^1 ajJL^ll 4jljuVI 3jLa jul L^J^LL ^L ^ jus 


57 




pUuSJI 6*1 


/ C^l ^!| IjlA Cjjt-i ^l!l 4 ^j_*1Li 3j-a-*l<-tJ. I jj*-£t±j y I (jj_i 1 

^ju>.l L#jj£ yc. Jj)3 jljuVI j_a jl jjVI .itj_o <jL JjUt LuSLgjj 
yc. CjL ajjjJ.t JjLluj J-a-Jt .itj^I L^j < ^t g.L la-^-I t 4 jJ Cjtjj-la 

^ Jl3tm < in J-4-Lll £j-a^>* y ! JjG ^Itit JiAlj-tfuIt y~A j_u£ CJLlAj 4 L^SjjJsd 

^1\ 3j_C.jJI JlLa mi o jIatjA.1 ^j^Vt 4-uLu^-tSLIt Cjtjtj^Vt + j 
4jLl*J1 j! 4gt JuLlI JjLlj I 3j£. jJI j? 4 La jl£La ^ 3j at" < nil jl£L_u £_a^>o 
JLmVl <>• tflli aialSJt^J^ljU^^UlA^t j?44£UL> 

.4jjL*J1 4jLjl>* ( J_^JJI Lgj ^j_3j ^I(il 4 j < dL-uVl 
(J_J 44_Lp>J 3j mi-v jl La jU-v. Jj^j Lr^ jt JJ^t 4jtaf. j-u^alaj Vj 

J-a-Ut **■ 4 i£>j-Q.*"u JLI 3Lsj 2ULx CjjJl>. Vt.i jlju^/t I -LA jj£J 

y~a 3Llj>J 1 ^ jr J_c j_a 4 _jJj 4jL£j t 4jj_a Juu L^L>. tjt jut (jllaj Ci-tll 
j_a j-saJLstlJt ^t LajAJuj 4 tliLa Ju9 4 jI 3j at" < <11 jlj^t 

. 3j-a-*ltjJ.t £jU* L^jLaJtj 4 Tll>» 

4j9jllij tiJtjjVt j_a ^ <Kj La L$j jJ j-ti-J J_a-Jl CjVLi-tlu j! jfoAjlt <j-aj 
CjVLi-tUt C<-3 jA U. 3j at" mi 1,1 Ji-lj CuLa 4la_j y I jib 4 C.t-J.lj ^->Jt y\ J 
J_> 4 4J LJ LI 4-LaJJI £ Jl^_j 4_jI_L*JI jr. CjVLlAJI 4 >JlA Cti^jj Uj 41 Jul til! j 
. (jy ju-aj 4_p» cjtj La L^jL£j La 3jJ L$J 4-u.ujjJt CjLaJ_>Jt ^uJl3j j a~ < <n 
L^Ua3jlj L^jlSLa 4ILJ.1 4-la-Jt (jj^ > <> JlLa Cjj^JLI 4_l>> 1 <^l.t j-aLLJH (_^>*J 
cjVI »Mitt 4 >jla Cxiij V cjjJI La j < ii-v ^ 1 jilt jj 4£j^Jt ( j-^> 

.(j^LLs^M ^-Li L^jL^j_<-£aj (jy^ jl jj Vj 4 l^LOjt > »n Vj 

4 > Jl-A JJLa J_a_Llt tiJj t r u 4_i^tj_aJ tjli-tljt jJt »La-UJt th-vV J^j 

4 3LpJt CtSjLb Jl£ 3jj^jJt 4JLa-JI (jI <—fljju Vj La 3jl^ Ju9 CjVI » Mitt 

tj-ALLb Vjj>o 3jJt 4 >JlA 4jL^j Jlj>o LUSJj (>Lajj jl La jj till j j-altJiJ J^j 

CjVI ♦ Mitt o JlA ^j_a JJlC 4 £_al?e_x£ i4lJ.t 4-la-Jt 4 ?-LA 4 >l_>o CjVI » Mitt tiJjL u 

c-t£j_a 3j. a »"< mi t .t ^jL>- ^t L^La^tJ ^j-3j 4lJ.t 4_La_<Jt J > ti^w Jj->- 
^_udjJ (jlSJH L$jLUL> j-aVt Lr ^luj 4 ( JjJLL>J 1 L-t^jll 4 i mij 

CjVI » Ml tt (^jJt La_^ 43 j_aLLi]1 4?JlA jj < m3" ^ »La- L« Jt jL>. Jl^j 
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jIaJUI ^I^jo 


4_j_j_U 4JLgjJ| J mi 'v gL3JLj (^^c.Lg.^JI I JlA JlLa liLiejV 3 

Cj j_a ^j_a (j-A_aJ lJU ^1 Slj^LLa j1j_3J1 IjlA £.L>. I jli,^ S3^_gju_4JiXI 
0 JlA ^1 CjjJlud JC <U-£sL>. j! 3_iJut_a CjL^jJju ciJl_LA <jl Jlj V )4- L gjJI 
S^_g|^Vl £jt_& t**tj . 1 <✓% < iC 4 t^J_gUlJI I Jl^J ^Luilj 1 ♦ A S ♦ .^.f | 

V 4-ILJLl 4 I gill Jlujj>J Ll<m 5L1' 4jl gf. £)| Juu Lg-C <jtuj Jl3J 

J-UtTJI 4_d_gx. £)!j 44JLgJj| cAJt 3L^j (j-o jl f.l »>>3<1 juu VI IJuj 

1^»4Jjj 4JLg_<JI 3L^j ^1 La 4_3jj_La_> CjVI ♦ Mill j3Jj oJJt 

(jl iAViI 4I1jJl>JI ^LuuSJI ^J-lLsClII Jjj-k < «>L>J • if a ^1 

^psLgjvVI Jj *4lui,l 4J_gJ_JI J < n^t 4-utajIaJI JbellJI 4_J_o-C. 

C_j1l>U ^ylll CjI jICuVI 4> Jlj5> 4 L 4 J IjCdj aicaicJ! 4jLjJ)loH 4-U-A jJI 

CjLljI ^ Ju3j » 3 j. a < «U £jL>* 4lLjJJ 4-LgjJI gLoJI ^Jl CjVI t Mill 

c-JjLjcIlII (,>lf. I £)l (jjQ ^gjLjJI Cy^-J t4 Uj mm II 4 jgltll c-JjLjcIIII 4 J dJi 

L^_j_jL>. L^J j)L^ t-jjLstHJI 0J-A ^j! VI 4djL-aL>.j 4^L>- 3 _}Lc. 4j gUtl 
. 4_al_$JI 4 jgUtl 1 ^ m I j -%. ^Jl 4 ^LudVLj i4SLaJI 
jl 1 n y \ JJUo ^j-C. gin ^^Ull jljJ.1 oJJt jyCbwLJI ^>-bju Jl3^ 

^g_j 4 1 ^ 4-LlL^ 4-LgSL) 4_g_Ju_uJI CiVljufuil ^Jt^l 4 C<JH ^J_g_<_JI 

^Caj dJ!i gj ^gJj . J_g_Lll 3j g »*> > m a t U i nj 4J1 ♦ Mill 4 >JlA IjjlCsj 

C<^ mi alj 4 4_j jL*J! CjVI » CJI JJlC 4-lg-Lll ^JlA ^-gT<->»' 
t j j g a (J|j_jLL>. L-t^j-a l_^J_gj 5 t_i C<_al^j 4_Lt5L<-u.tI 4-lgJJI 4 >Jl^j CjVI ♦ Mill 
. 4 _jUI 4jLa 4 _p- L^jl 3jg»~i Mill ^jL>- CjLiL>JU Jj L^j (jr aJbJ 
3j) ( c. Cu^Jl 4 \K 4 . 41 XI 4-LgJJI oJJb (jI 4 jj^cILII 4 >Jul> 4£LaJI c_<_jL>JIj 

4 4_j_jLaij 3jj_t^a jj t^j^l 3j_a L^J CjJlx La ^j3J V 4 3^_gju_4jjJ.I ^jL>. 

c jSJj iCjjM a] 1 M ui UJ^ • 3j_gjiIL_uJ.I Jiwlj 

j_oI1j>o Jj 41 JljI L^jjj Vj 4 l^jlr, L^Ibtjlj ^gdu Cj' Jl^ T l ^ J.1 CjVI i Mill 

(JuLjjJI c-t- c ^U (Jlj^LlgJI l^jX\ <j- ai ^ J Lr^ L^lg^tJ ^J-OJJ I 3j-a L$Jj_>. 

4 I g r tL^ 4Cilj_aj Cjl^_a jj-SLa JC 4_iLg_*JI eJJb ! j-aVI 

Cj I I CjVL».J;JIj 4 3j_g_C_<_4jJ, I 3 j»jjlII ^ylc, j ts*~ . U> ^.tl 4.U.4.JI 4 _l>JI 

dJ j j_g!L_4jJ j 4 L^C Jjju 3j_a ^jL>Jl L^jLoJJj l^lg^v {J ^£> JJjIu V 
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pUuSJI 6*1 


I o Jl& J4 'iK , m 1.1 4JLo-lJI J < n'v <j_o CjjJ,I 4_5tJIj jjl 1 *Tm ^low ^jjJ 
CjVI » will L^-La t-JjJlaj Vj t4_ojlJLo ^ I ^ 3l~ j)I (jjj 3j.o»*i< nil ^1 
Cr-^1 Jj_*uj ttii-Iii J-j-3 LAj-J ^oJj L^_2j_*_j V L$jt£j tljut cillj Juu 

4_%j1j (jl ^ If. 4 _jjj?cIlII DJ-& CuJj Ju9j JcjJuscj <J 1m l'u (jL^j 1 . ,U 

4 i mi < tL j dLsjJI CjjJux i^j \ f. JljJI J- uv jJI 0(_^_*fu]l ^Jb 4_uLui_xSLII jljJ.1 

iCjjJ.1 L^jLj elxjt <t5tj|j <-3(jt IjjSLo^ Lul cjVUlU] 

♦ 4j^j!J Oj_dJ <jl L$-i3 l_ 3Jjfcj Ojj* Jj I 

IjLjk <L?e_u3 (jjJLc. 4_*_LdL^ <L!Vj JjLjj t 4_jj^?ell]| oJufc 3 Ju -° La-*J 

(j\uv £.L_l^jVI »1 o 1 » II J_».| L$j 3 Juj_3JI 4 _jjj?cIlII ciJJj ig»hn < tiVI 

3^_OJU-<-u_0 1Hlj l jljl I OJ^b ( t ^-S 1 ^ > II or. ^JU_u C-<-cu->J I ^j_0 4 Ml 

l M iVl i JUJ! jj_oLa Ju9 CjLL_uli]| CjVLi_tfu]| (j I 4J (jA_u 1 3a 

Bj-qjlu-u-U £jL». LgjLdlV 1 4 " \ o *vj 4jt Mi-^JI 4-tla-ixJl £jufc Jjjv 

d ^ sj U i t Oj. CjVUl-iIJI (jI ^y-lc g> *U1 a 4JVj 4_3j^tHJI <?Jlj 4> dJj Jl£j 

^3ij V tCjjJJ 4 _?&j!j ^o-tTaJ Lo JlIc ij-uJj j I ^ j^v (jj J 4_iJ^t_o 4 _u1_3Jj 
4ILJ.I 4JLo_<Jlj 4_pJI 4 JL 0 JJI (jru ^ Lr^ cJ^ ^ J mi^JI ^1 VLj 

L^-LSUj (jr lc. 4Jl < .lU ^3 V L^jI jJuljj a_ 1 mi->JI 4_Ji_cL j| 

Jl_u2_uj lj-al clLI3 ^-lIaj 1 ^JlA jlit-J 1 33 / n 3 q I 

^ylaju j! jJlI 0 JJb Jlo L^j J^JU ^ylll 4_3jj-LaJI j- u SLII Vj 

1,1 Jiii! ol^j jSVl ^1 ^JL45 jl ^ JjG jt ji^JL jljuVI 

L<-tIu_H-U j jlI^J, I O^XJb J lrtl1111 t ^_J_0-ti I Cj VlJu_u I Ir. JlaIj^Ii 

jl 4j^iaj LoJlIc Juu Lo-t^ ^juluj Lo^ t4_usliw eJu^L>u 

(j-ol ( n^^fl 

t J_o-til L^a 3 jlo-jJI 4-uL l o. i SLII jl jJ.1 ^Jb jljJll 0 JlA j uTu u Vj 

I 4_juLj_o_l£ lUjI—l£j_o Oj—lIlC. (j_o l_jj_3j Lo uJLafc I jJujlJJ ^j_o 
♦ 4jj. O »~~l < .1 O tjr ^ 4 _oL^JI J 4_U_uL_uVI JLo-C VI ^-J-QJV- J_4_Lll 1_^_0 Jj^-~~i < ,|J 

I Jl^j ^LloII 1 ^Ujllie-O 4JLufc ijT lr. Lolj LaJl^j Lcl ^ jr oSu 

ljj_5c_a l^_oI j| 1 A j 1 < " ^Juu JlS 3jl>. 3jLo (jl IJ-A 

CjU- lI» j jl j-aljl J-a^>u (jl (j^-OJ c-t^olll c 3hVo^ 1 ^Ujllifc-o (jl Lo^ 4_tl>JI 


SO 





jlSMJI ^I^jo 


* Sj-^-tTn.u.1.1 ISLcuJ I 

\ c. ( j_ 0 j_aL3JI jl 4 -uLu^LII 4JtiJI cjjt> JUa^uI j 's~>~ rtj Vj 

<j!4^1a-a LaIjlajj 4_£Jj 4<t*> 34 J_a-Lll 4£la-a 

4_iJ J a < <M Jjtlll 4 _lL>» (jl «GjJl>J! C<-Lu Jl3^ 

(j^>- (-^jj-aJ.1 JlSj ♦ 4-lUJI mi nj cjUj)I»U J^LU ^Lj^jSLII 

djLajJL*J,l J_>Lu cjljLiuVIj cjI£j^>JI ^.Ic. (jI c-ujjJa cJaj 

4 ( 3_o*jJI £_aJ>o £)^Lal < jy lc 4_J^jJU 4_t-oL>* 4_u^j ^Jl33j }Lj_a 4 -Lsc-lH 

( jSLj t3jujL>JI Lj}L>JI j-a ^1 SjLlu^yU 1 4 <^>4j ^JlSj La£ 
. l^_cVI 0Jufc JlLa al-La-iSLH 4_ii] 4_al JiitlL-ul £)-£■ 

lLJL-LA J_st_Lll Lj^C>J c>j a~ Mil,I 4 _l91j_U C.<-L u Jui^ till!} £-aj 
cllii Jllaj t 2uLk]| J±>b aLuu&l 4JlJ J*£Lu2 Jj1\ ^>UJ! oVUJI 
t4_jL>JI 3jj_i ^ajtVrd 4£J_a 1 _Ajj_ 33 ^Ul 4 _uL(. a-t5L! 1 3_sUJ 

oJtJb CjV 1» mi JjLDj LaJu£.j . 4_j£LaJI LfcJJiC ^j_a 3jU,l 4>Jufc 

Jl£.Luj La-a 4 J^fclll Cjl£la L$_j 3 *L^-LJ L^LkJI a La L^jjjJa 

4-uL-La-t^Ji 3^UJ 4 >JlA J <-Va ^Lal Ju9j . i jjr^ ^ ^J 1 " ^Ir. 4SLLU 

Lgjt 4 ^L um SJI 1 ^ u^j 4^j_*_a (jSLat La£ J^t-Lll 4SJ_a L&j^-aj ijy It]l 

<jl 4 _u^ oLa^vVl 4_l_u-^b ^j-a ‘ ^J 1 l£J c_*^_a 3 jLlC. 

14_JLUI 4_u 1 ^ a ^ 1 1 ^ • « ts>\ Lj 4J Jyfljj 
CH 3 - CO (CH 2 )5 - CH = CH - COOH 

(jlatj-C.! 3jLU 4 >Jl_A Jl3gIL<_uLj ji> 4SXa (jI 

. Lkjjrej <_jIjlL>.V al-Li! LjLp-l L^aJiitl^uJ ^4$ i^jJ>.\ 

^a_j_la_LJ J_?s_LJ! L^_a JiitlL-uJ 3 Jll>.jJ 1 3Jili.1 (jr Jt 3jli.l DJuH C< i <h!j 
^j_aj 4 ^yz> 1^-C.VI mi ^Jl 3r*t < <n -ilj-a tiJLLA (jI (jpia3 Jl3^ 

LfcJJiC (j-a-t^ CjVL»-4-~u 1 ^ 3lU" ((J^jjI^^JI)) 3jl_a L^lilLal 

ch 3 ch 3 

I I 

CH 3 - C = CH - CH 2 - CH 2 - C = CH - CH 2 - OH 
Geraniol J ^_u I 


■■ 


pUuSJI 6*1 


, U J 1 1 4 1 {jt £ s jJjajj .J CjVLLuJI JJlC jj - 0 3jlll ^JJLLaJj La J_Lcj 
IJl_A ti_! Vl_*_UI ^j_a _}JlC. t_ilJ lo-L ^j_3H3 4-lL>JL 

ijr Lc. 4_JI jJI 3jj)^ miU Jjtill J 4la£La 3^U! 0 JlA ^_pju tilljuj t^LtlaJI 
4_c.j_a^_a ^^1 ( _ r _a-J-o ((J^jjIj^JI» 3jLa £)I (j_aj .J^-p^j-ll jJu^a_a 

j-u^LI BjLUII cjjj^JI cjLjSLc (j-a-Us L»j «L) ju>.jj i _ 7 n]l 4 jj) cjLJj^tSJI 

L^Ibfcjlj-} L-3-t.^Vo (jr^J < —^3 (j-^-t-^ 3 Li-a ijjjfcjJI ^j_a 

j-ILslj ( jr ILll 4JLtlII (JJLIJljj t.jjjfcjJlj -^JJJ-II 4_3tjlj JjLo-i <_^Lll t«Lj^jJI 
.(jJ^x-VI 4 .lL>J 1 .iljii! ^Lol 4 _j^JlII 4_stjljJI 0 JlA Jjl Lm LaJ lIc J^l».jJI 
♦ )4_lIc CjjZlC. (^jJI ^j_a 4 nf, 0 juk 3-^-1 

4_ajL3_aj ^jIjJljlJI ^ jLgr~ < <n I ^£jS*V! jtjll tiJLufcj 

^j_3_j J_ 5 e_Lll 4_£LLa_a ^LjJlII Jl>-I Jiwju JlIc. 4jI J^jvjJ Jui3 ta3L>-jJI 

42^>-l^a ^ fjijJj t JL>JI ^ J-p-jJ! IJl$] i^J i^~fL) 4_u^2JI CjVLlLuII 

,1^1 I juk u? Vj . Cjj_oj c i 4_C JlIj 

1 3 Jl_>- ^j_a 4_*_BJ^_La ^_jLj ^^__>. V1 lUjVI ♦ <*IiI 1 tHjL_a £)| ^yu-Jb JlX 1 a^-LuJI 

4-C jJ ^9 ji g"< > in t(_3.l *JI ^ g~n <n (J-p» JlII 1 JlA 4-g^.l ^ <n ^j-3jj tt—> 

0 jJb . 4x. jJ Jjl (j_a cliLa Ju9 j JaJI jJj * La 3 jJ, 3j-ailj (_3JjtJI jj-ojIIj 

^jJ 4Jbtj Ulu ij\ La^ tjjtlll L>L>. 4_ujI1j L^jju 4 3j3-»JI 

ciJljIua<3LI VI 4 _lL>JI jlj^l (j-a CjL_a ^j^eJ JaJ ^ JT IL>. 4 _lL>JI C-<->.Luo 

(jr lJI ^JUujJI Laj Still j liimiII La^ t3j_t^j l_3_lC JSL 4^. jJ 

S^jjL^Vl ilj-^' LkLaJbj 

J_*_3j La-il J^jJI 4_o^*L^_oj ^ J-oj (_^t]l ^jVI CjVLlA]! ^)| ^_ciaj| Jl 3J 
cr^ <LcjJ Jj-c J^p-jJI ^aJI (jr 4 ^ t^vlj C^J ^ LhLH 5 ^ 

3j Jl 3 4 J j^^oLv. jlj^J ^j-a I Jl>. Ij Jl 3 till La^ '41~ 3" 

j-p-Vl jlj^VI I JlA 4 g ^ a (j^VLnj . CjVLaAJI c j_a CjLla <_j| Ju^.1 4JLLk 

J'jlll 4_ajl jl L^a^Jij i 4 _j (j_aj>o CjVI » Mill ^Lt^JI ^j-a 4JL>. CjI Jo-L 

^jJlII 4_j1o-C. J.alcuj till juj 4 I Jt-A 4_t^ £—uz>j (^JlII ^jlSUI 

1 «I L> jlj-^VI Ij_a JiLajj . jlj^VI Ijuk 3jJtj| c^-jll J t o^jJI 

r. < ,n Uj! jJ-p-jJI J < n'v 4juu2l1 La J_lC ^ ^4 4 ^j_ojv JlIc. 3 jL 7 B-U 
(jLg-fia j-^t JIoj I JlA tiJLl/ Vj tJ^p^jJI I Juk al 3ll Lk^_jju 
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jIaJUI ^I^jo 


, U1 3 ->■ \ \ a d r, U; n 4_j_£. \-q->. Sjj-uzj (jy\c. *1 ^jLifeTu (jl 

^juz jIj CjVI » mi JJlc I j_A> J >'~>' < * ^ JlSj ♦ <CuJA. (jLj^ cr^C 

Cj'J-T(-<_uV' 4_Cj_4_3E_d tj-A Ja.-j -<xLi ^ J) ts^tC, i-u^J-A 4_j! 4- LlL> o JlIc 

. (J-Lol^-ujVl (jllLu-u! fU-uL> a w, i>< ♦ tl 


ch 3 

ch 3 


\ 

CH - CH 2 - CH 2 - O - CO - CH 3 

/ 


iso-amyl acetate oLLu_ul 

LuJlI JU>»JJ Vj i(jL_ujVl cJul jji.1 4_5fcjtj 1J-A 4_5fcj|j 4-nTaJJ 

Lc JlIc LaSLlj . Jjtlll JlIc. c-t^JLl IjlA 4_^jIj t JL>JI 4 ♦ l^n 4ij r »j 

t3 Jl^LlII 3JlC Lj 9 ^ylc. 4_Ld 3^-ULUO 3^ U d £JU3J i J^jJLI J a j n \ 

(j! <j-«j •o^- A l£ dy 3 CjVIJl^L y^jCL^o L^jI Ju>o 

Lujj i^jLauVI JlIc. ^jlII <U »,>> ^LjLa LcI_3jjI t.<j<<n 3 jLU £ju& I 

^>£LJj 1 Ab-^. z\ (^1 £. L&jjI 

(J1 <1 f. Lj ^LuilJ 1^»4 Juj J^tUI 3-3H-CUJ <j! ^jW*t < <n 3jLU &JJt> 3j- 5tj| 

- , „ 7) 11 j t 3 /• tl 4 jLc 

(^jJLtcj V ^^jJlII Ijl^J J^fclll ojj^j <1)^M t j_oj 

tjljLjVI jlj_« 3-iL* tillji^ (^jlbej Jj uUn4 3_iUI oiut 

^Ll 3JI ^1! J^U! cjVliufo c_jIjl 1>.V L*_* ^rpjLU crpLA 

» ^_4_u_ui, I L \ U | 4_tl^ju 


•• 






4-uLia ; ^L1I £ya (jjil>JI <IjLj jL>. S i"n>~ 

t_3jjjli,l (j-0J . (jl^j^L^JI 4SLIU-0 lg-ajir~ii M _t (jjJI 

til|| CjLjl • j L&J^3j _}|^-U oSJt (JlLa (jl 
j_pQl! 4-^jj jljJL! oJL&j ij_j£jJI 3JI <" i »V 

• I U 3h I^j^jj.1 (_, J I^i«tl jl^^JI ( _ r l£. 

ojufc ,jj3 4 c.j^j*j: J is~i'°\ (jjs »l gUII (j£L*j JLSj 

^jLlo-iSLII L^u^j 4 j3_)Jla 1j)^ 1. ..1^ CjL£jJ,I 

(_£ jJ! ^_i^_uSLJ! (j.h ^>iJI till j (JlLo 4 tn mi j * a (Jj-u^Lt_u 
jj^jJI i_il jl>.V (Jitill 4 SLL 0 tfjj-flj iS jJIj j»JlS3 

<L3j^_*JU 3_iLl1 Jlo jl ijjjjj-jlJI (jlj-iia dLSl 

j_jj^>JI Sjijj 4_culjj3 1—A j ^ 3 t «(Jj^Lojsj^J I» 

L&jj-aj (_y3.II «jj) I t j ->JI» 3jLo j! silkworm moth 
.«Gypsy moth » ^ 1 mm ->J I «Li I _^a 
CH 3 - (CH 2 ) 2 - CH = CH - CH = CH (CH 2 ) - 90H 
Bombykol JjSL^ 

CH 3 - (CH 2 ) 5 - CH - CH 2 - CH = CH (CH 2 ) - 60H - 
OC - O - CH 3 
Gyplure j^Llj_>. 

(_,3l-». jljl! 0 jjt (j.h» ' (jl L£ 

(JlLo (. 4 ksj 1 m_i 3 y s,i« <.■■> (Jljj Lo L^SUj 


pUuSJI 6*1 


jJiLa U)ljJaL dJUuJL! ^j ^n!I((^SLiJL 1»^1 « j.>.tl» 3 jLo 

« Cj Ljj_uj-lSLu-o ^jjju ^J-uj ^jj-<-uj! 3 - ^yjLu - 2 :2» 

.jj^jJI c_jI JlL>-V ^jJI 


/ 


CH 

II 

CH 


(CH 2 ) 7 

\ 


(CH 2 ) 7 


CO 

/ 


/ \ 

CH 2 CH C 

\ (CH 2 ) 12 ^ 


Civetone 


Muskone < .1 a 


CH 3 ch 3 


\ 

/ 


C = 


ch 3 


/ 

c-c 

\ /\ 

CH CH 3 

I 

O CO ch 2 ch 3 


2:2- Dimethyl - 3 - isopropy 
lidine - cyclopropyl Propionate 


«■ ■<!!))^ u 1 nil» 1 c aj diLi£j-U 0 jl& ^ya oI 

diljlj^aJI (J. h« jl 3j-JxJLl jjIjjJI jjjs Jjjla Ij-B j J-ho (j ySjijjLX Ul£ 

tfJLifc <1 n 11 i ■>• cLiJij l 5-2_P L4JI 0^_5 ‘ >f 1 i n U Jlj-C. Jix 4 _ujCLll 

0 JJt JLxajV! diLlx^. La IjjJ >. i«l~ JjaVl jl idiUl^sJ! 

. JUJLxllt <C>.j JJjJI till3 («J oli ^il-jl^pJI 

Jl2h 4 jj»j \1 i^~al i_jL u-oI ni-a-It 4 j 3L»JI _ilIjJiLi j»L»3-ifcVI 

u^i « J ( _ T JLc. »l i>i3ll (jh l^la 3^1 3" 111 VI ^,31 siLxl*J! (jiut-i “Caol 

(_ T h JaV! 1-4x1 Jiir" i nl ^1 jl 4-UL 1 ) j Jl J , '* > ~ (jt^I alllj_Jua»JI 

Lkjlj-ds I (j-o J.la-,11 Ltjl mi" tl (j-o JLaJlj CjLsVI a JJt (JlLo _pl£[j 2ylaJ-call 
• Jj<^L>« 1 I 1 3 l~.-^t sLsoLa 2 j d i-Vixl ^-jL<-ujy 4 -ljh.oj Laj 

^ ^Tu-u-l 1 Lc. Cu_cIj3 <LjJLLjl1I 2 2 > a t 2 \j 11 ^yij 

e'jJb (j_4 JlC ^jjJI 

t—d-ji^-j (j-C. 2j—l1i 1—i_4 ^_j_c 4_aj^_Laj 4J jfi<-u.a j-u ju Cj 1 j-tTu->J I I 4-uLua^»Vt 
CjIj, mi^II t<U ^_3e_*J! CjLLi-sdIj CjLj^j 


56 


ijuisUI uU^b 


L^J jt L^Cj^_j 4 _lo£L 11 cJj ^j_a l_jjJlj La j-oJlj 

4JLuL>JI JIoj L^JSJj u*l MtV <La_tit-a 4 _uL-^j>.I . ^Lc. 

1 ^ C. IJJL> Cjlj_tij>JI oJJb »1 <^3lt JlJJl^uJI ^L ujv VI ^£jLa 


^ylll 4_oL uu fl' jljll ^j_a 3^Ju l L o £-J jjI JL>J.I lj_A CcaJiiCCul Ju9j 



OJi^J JjUII j3^l ^jLdJ 3 _}Lc Jj jll JJ) t^T) Lo£ Cil JluJLI 0jJb ^Lat 


4_c.l_UI (j-A Lc jj ^_jj juJLj (_ 1 1 hTs" JlS 4_^L>J1 1 U < cjLi£jJ.I 

O-aJ- 11 cly 3 <^LUI e'jJb ^1 JsjJ Ju9j tCjl JluJ.1 eJJb ^ystju JlCj 


^jj-ajLJLj ^j_iJ lJI j-C. jI jJI 4_*_a jJg3.us*j ^yJI j_aVI 4 jL^j J-UOJ ^ylo- 
c- daT t U 4JjLt_a CjI JluJ.1 0 JlA CjLcjjv 3_}Ljj ^yJI Cj lj Ml->JI oJJt 


. 4_cLl)J 0ju5> 


_}ljJJ ^JlA jlj-tlol £jjQ JlJj_j CjI JluJ.1 CjLc^j>. 3_}Ljj dC Vj 

JlCs 4_jjI_CjJI t(jrU2,jljJ,l <j' J J^-lJ Jl>. <^1 4-^L l o- i SLI' 

^L>JLj ^jj-ALaJ Jj tjlj-tlsVI 0 J 13 J \jj& Q^jLj V t 4_jL3Qil CjI^ Mi^tl 
{j-a 4_jJL*_3j 3jj9 jA^"I (jjA_j CjI J-L.JJ (j_a 3 JljJl». gJ^jl ^Lul JljJlA 

j-jjl5cIL!I (j_« ju(j\£.jljJI l-<jL>. (j-o jtlil cALLJI Ijla JjL3jj . L^jLjjL^ 

tCil JluJLI 0 JlA ^1 Jiir~ 1 nI ^j_a J^Lj^l < <1t*n ^UJI 4 j**- <«MI CjI t^l > nil c_<_iL>. ^j-o 
CjLs^I S^LjI ^ 4^L um £]I jI jJll ^1 JiiCCol ^ ( j r A J Jl>oj 

. a! ♦U»ti ^-g-geTcj (_y3JI L^jL 3L>JL 3jlxia]| jliiVI ^1 

^1 JLa-~ 1 til £)-£■ C<_4 j>«j (_pJ! jLLa^Vl ^i-3J,l Ijuk Ljj-uajtJj 

t^> 3tl cA^- vLCi^l] 4_uj_*JI j a ^ JJJ 3 *>y- 4-jj-tTu->JI CjI JlllI.1 

q-a ^j-J jj) ^ U ^yJI CjVL>JI (jr ^ dJi jUJI S^LiJ 

J>—t-J /Q_l dl 4 < oVl^ JJ_L^JI «(jLqjVI 4 I JIiUI ^JA_1 ^-^-<-u_lII 

^- 4 -«-gjJ ^Ul ^_^-<-uJ ^j-C. La l^_u£j (_Jj t CjI JluJLI ^Jiib ^j_a 3l_5e_La 


lj tCsl J_j_J,I <>JlA jl^-tlsl Cxjl^ 1 a t^tlalCuJ V (j-5tJJ .^LtlaJI 


3^JLaJ jJj t L^-al J je-t > til ^j_c LuljvI^j jJ LuL^ t L^al Jiir" < nl djCj jt L^J-C 
4_2_J^_La_J CjIj-Aj>JI Cjj—uCljl_/ 41j-»-II ^■ca.'v ^1 ^yJI dJj t3^j t^4 



pUuSJI 6*j 


1 ^jl** J-gToJ ^1 J^Uai ^j_A Clj. <~if. ^JLl i-< i ^ tj <d Aj^- A 

. 4jLl>* £)L_ujVI 

(jlj_j-j (j? _LjJL3 (jr ^ p 4 Ml 3 Y\ cl j Ml **tl g. 1 <a 1 C.j g.1 — l a- i SLII »1 gif. Jusejj 

4_jjJij| cl Jlu- 1.1 ^j-o JlJ^_II c r JLLaj-Q^£.jljJ,! p U. 1| Jjv L3 4(j-t3^_LaJI 

(j_a Ju>Jl_j-4_j_3t_uaJI CjI U I i fiTI VI <_3j»LaJI c-JLLaj L^-Lu ijjjQJ! 

Jjj-laJI ^jJJ ^.}Jj j_uLlII 4 jj-3J1 cIjluII aJJb Jig ^1 jJtlCul 
(jlajLdl ^Cj-II Lr^J * (jL-ujVLj LjLp* lj (jl^- cj>JIjj cLjJJLj jIj-CVI ^1 
<U <oj Jj-ojUil <j_a gUidl £)£Lg_i jl^ (j\ i IU11 £)jjuk (>u ^.cljJI 

gl g I » II Jl^J ♦ £)L£LgVl jJu9 <j_g c-JLLa-a 

(jIsjjlJI I JlA CjIjCo-JI cLjI 1^3ltVi ^yllJI (j <i 'rz-\ \ 4j^L>JI jljJll ^! JiitlCu! 

{JT £i 1 g 1 (jH-ll clj_Ci_>JI <>JlA L-jl JllvLj jljJLl £jt-& ^j_3j Cl.lv 

<>JlA ^LdjJI (jSwal 3ji_u-a_g 4-Lufc (jlSLU I lut> I lila . Judj £) 1 £La 

. 3jO-l J 4_Jl3_} ^£^9 (^^-luJV Jl_U- 4J cl j-loj>JI 
BjLlUIj 4_J JljJ_Z 1]I d U. 11 cJJlj \jj£ 4_0Jj_LaJI 4 ? Jl& <j I lLLuj Vj 

g <-Vm jJI l_jjJLluVI I JlA . ^jJujJI fiLSjj-Laj cl JluJLI L$-l 9 ^jLirl < <n ^liJI 
4_>- Llu— c ^_La_i_jJ J^LLlj j 4-tIa 1 y f. I 4_ojj_Laj cl JLui.1 

cljJloJI jJUS (jy ^ <■ > 1 1 (Mj 4 _jI ^ J L u JI CjJj ^Jl Jj t Jj^>JI 

. j-UlA-* Ijlx 4_jl£L(J 1 ^ SjLCJI 

^ ^ ^ t^j-u-LseJJ 4_j!iL>JI jljJ.1 ^1 Jiir" t »l JlIc lj_Lt^ jLLai-VI oJJb 

cl j q ^ ^1J Vi i «l 4 j 1 r. Lx_4 4 1 Jl>. j_L>. >n 3^Lc 

4_i_S ^ _ lj (^jJI i t«s a ^LLa_(JI 1 JlA I JlllU I Jl>- Oj-ljuus 

Jljv. ^^1 j-CLUJI <i t^rll 4 j^L>JI Jljll £)L^ CUjl^ ♦ cl^ mi^kJI 

L_tJjC V J^IjjVI JlvV ii f^rll 4jiL>J| 3jlil ^ 1 J -V" i id Ijuk 

4_J j-jLLj V 1—4—t— l J 4t lo CIjCi^JI /_y3 ^^Jjl I Jufc j g.LcX llu I VI 4_lLc 

^LC2JI (J-A 4_LL^L>JI 4>JlA LlI ^_UJ ^ 4^^i.Vl ClJ-L4U>JI 

t^vi 4jt^ll]| cI^ lu-><JI 3Ll>- (jl 3jLdl cI^- lu->JI ^j-o £j\ju* 

.<3W*y i 

4_ajLL 4 II ?jt 4 _oL>J! jlji,| ^1 Jiir"i I III Jll>. I lil 4 jI dJ j ^>3 

3^.La^ J^l (jjSJCo SjLubJI clj mi^J l £-a ^jLmjVI 4 £j-*_c cl^VI 


58 




ijuisUI uU^b 


Jl>. ^1 LlL^-a Cj 1 Jlll^-U ^b-Jl ^jVl £)! ^yJI 4-bl i>>VLj 4_3lSJ3 

C-.<-UO I Cxjl^ UjjJ . 4_JLc 4 I mi n 4-fu.Jl tSjl~ J.U-L i ^yA JaiSHil (_yJI Jj L$_4 
4_jJl>iJ ^ jy I(JI 3jLtl 4 ^jjl-a ^1 Jj-sdjUJI 4 4_3jj_LaJI ^JlA J^.ljJ,l 

^ \ c. <J1 L$j 4_3 jj_Lj CjI ji^tTn-u I aj (Cj lj-tTu->JI (j-A 1-Luua Lc.,jj 

d<_j_3fcj 4 j t jj U 11 CjLj 3L>. l_L^JiitIL_ 4 jl 131 SjU! ^JlA jJu9 

. U < ^Ic. Cj!j_Cij>J 1 ^Ic. g 1 < >» 311 L^_41 Jiitlu-UI 

fJUIl <_y.II (JL>wl! I Jufc ^ Jl3j 4_ti^. 1 rl <,o*w Lc J-Ja-3-ll Jjjuj 

fjl_*_!l I Jl_& ^1_j 3 ^ Mir. j_L^ll]l ^y^ ^I/Lc. «^j|j3)) ^y-t-uJ^-aJl 

f jl z> <>»t,I | jjt ^JlSj 4_j^>JI (j-olj <_y-A> 3 JljIj 4j>j»>«j ^Ij^wLj 

IjLjk J_2 j 3 .^JL*J! ( j_c ^-3JI I Jl& ^Lat c_j|^jVt £u-ujl C<-SfcTt3 ^ylll <_y-Aj 
Ja^LlI jLsedil <,£ jJlu <_yjJI 4 _cuIjJ 3 ^JLaJI 

JlSj . 4JjuLo Lr^ Sji^LLlt jl<j<^33tl I JlA £j!dj ^J ta I/U-o]l <j_a <j*sa-<r3 
Ijufc <j-° ^0 <_y-!ljJ>* CjLcL_u £jiaj J^L>^ 4^1 «jjlb)) ■ t^s^V 

I ^.j Jlj ciJLufc <jl£^ ^ylu VI <^ 1 ^, 33f I jjv Cj l^-Ju->J I <j_« £j-<il 

.jj£jJ! <j-A JJl*JI I JlA J£ jL^eTu-ol Sk> 

dJjj Jl>. ^Jl ^JL*JI \jjt 4 mi A J 4_lJjJlII 3j. A111 ^ j_^ CjjIj I Ju3j 

^ Lv jl 4 j I c. (Jj) t^^Jl < 1* Ij^Lj j -Cu u CjLil j^\ (j-a ^ 5 -til I Jufc (jV 
j-u^JI ^julII I jla 3^1 j^jJI Jj3->.ll 4 Hj|j 
^-^>' & U^J (_jjl>. (J£ ,jj 8 Ci«°iJLjl (jjjJI wi j >JI eJJt 

joJj (jr-Lc- IjUk 1 gU-v (_£jj| Loj tlgir 

j_j^jJI 0 JL& jjl jjsVI Jjl (j-lij 3j_ikUaJI « ' »* j . u-3-j (j| «j_il3)) »^U»**i. .ij 
udJj jL^ljj ^jl jIjIj .(j/1 3 311 J-3 >!j ( _ ;r ILjVl (_^jj jjl c^g.1 U" ( .il 
cdJi (J-*-l ^L>-j-ll (jjj ^SLajs (Ji-lj Ct^ 

f.\jj jj-a L^IjJij Ci f 1 U~i 1 .il lil jj^jJI jj^o JJ-C. 3 _j£.J 

■ 1 31 3 i 1 M | ^U.jJ| 

(jjs (agj-II (.yiita i3j_tl aJJti Jjcjj («J SjjjcHII ^«JL*J! !JJb (jiuliJ JL3j 
JJL*JI 3jJ,l tfjuii ^ a -y* J (<sJ 4j| ^?l (j^-13311 (Ji-lj £JJU3J 

V <Ul^j (JI-|331I IJL4. JLs-lj (OJCJ («J (Jj jj£ jJI fjja I—1J|IU1,I 
(J-11> (_yjjVl 4 jcjIj Jjl «jjLa» JLj (O-Ij 4ii.l Ju 
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pUuSJI 6*1 


^UJijl kj_L u^a £ j \£ ^JjVI 4 JI 0 JI ‘jj^J-II i-jJloo 

4jI (j-io. A^tl < <1 ^oJ| ^is VI 4^tj|j jLtTuTuLi ^_^-<-u Lx_4 

j_Lo i^ss ^SL>J.! (j^-infl!! >..j.. "t 4 -uLlII 3JL>JI 

^ jj^jJI L&> <d jLiiV! 

La JLlc. 4j! liLilli (jjs 4-JLc. <L>.j.i u ^- Cxjl£ (j,ljVl SjcjIj (jl jJijjj 

t _ ? _3 jj^jJ! (j^a ^ ji ^ JJLc. ^ a " . n 1 ^a_iiJ 1 ch 4 (j^-jVI ^I^oLj ^L!a 

l^J CuJjO.| (_^l 3j-3eoJLj L^LlA 4j| ^UJl ^3-3-3-11 (J^O ^4-geTJI 

(j-\Jl~3itl fiLstjljj jLilaJI jloO (J!u3 ^£jo.VI djLalll ^jIj^JI 4jj-seli]l 

. Ju_uLdJI (j-sa_uJI 4_5tj|j 4 t Mil tjr I<JI ^ 1 4_5tj|jj 

JJjL£j ^jo-VI CjIj Ml^II * j l-JjLjcIlII 0JlA jIj^Hj <(j-»l^)) JlSj 

d > ^|" / 11 £j 1 i^yjA I a^-Lt^ Jo. ^J] 4-^J LiToTLa i_IjLfclJI oJ^t <L?e_UJ 

(_j| jJi o -Lj ^jj-ILjVI (jI ( jr lf. 4d^_tolj 4_JVj (JjG l_jjLjcIlII 0 J 4 J 3j-tI»LJLl 
(jl VI iL^j Jsa_joJJ ^I^JI 1^31 U~ L 4 J 4-uolo. 4_stj|j jjjJsD ^yC. jj^jJI 
j^LL^Ls *-j 3~ cjLjVI j! 1 I Atl ^>ji_^ J_l3j (jl j-LaiJ-uj «^_iLa» 
^j t*t~ < 11 j 4_<-oLo. CjLj ju j gl Tu -A ( JT lc. *1j^JI J3" n oljLiVI (j_c (^^k* 

Jl_ 3 j t L4-I < *^ 0 JU-tTu-Lt-uI 4 _L^_<_uI^J 1 ^ 1 I /> < < .< < | JlII 

Cxjl^ Lo IjjLj U>jl ♦ nil < III cHxJLj 3 ^ Cy-^^ 4oljHal (jyic <(j-jL^)) 

a^Vl 

(j-« <uJ| uj^j L^_i_a 1 m </•> 4 <( ^H^ )) (jj-^ujjkll ^JLjlII tiJLii Vj 

c 1—a! 3 l~n^ 4JL<_o^JI J_l3I^uj ^jJI ^jl£Ll,l ^Ly-ojTn-uVI 4 _lo!^Il3I 

.4_5tj|jJI (Jjj-Ld jjx. CxISHjI Jl£ 4JL_ujJI ^Ju 4> (jI 4_uij LL 20 .I <L(SJj 

CjIj, <li* ) I(j! Juu ^joljH^Vl I Jufc 1 jjA Juu »L^-UJI (j-dOO 

3^j|jJI ^Jl^J ^-t-tTaJ I ^iklL^uJ Cj|J-O oJI (jl ^ 4-1 L_Jjl_5eI<JI £jjA 

^pJI 4_^1 <,m II Cul^ 1 a $ aj 4 -Lu- ua 1 L 54-4 CjLjVI 1^31 U" (JT ojl 

LcJ lIc CjI j Mi^tl Jl<o UU& q II <^rll 4 _j jloJI jlji.1 ^1 Jo-"i < J |ju 
^jlllj-b)) ^_<-ul 4 J If. (jl Uj (_^I/lj_3JI (j_d (J\SLj4 4_djL3_d a\ A I ♦ H (Jjlo. 
^1 3 j-*joJI 0 Jui> jl »>>^1 < 1869 ^1"^ (> j < « ij-3il jo.I jl 3^ «n n>ttl 
JljJLO ^IHjV j_3il SjJJ 4_tiulj-a (jrUJ 1 ^ Ml SjLStHU CjLjVjJI 







ijuisUI uU^b 


CjLjVjJI f.\ ^jv. I 1 j_jIaIL_uJ ^j^_>J 1 Jj.} ^j_A 


&lxJb (j-saju ij I cillj ^j-a ^yjfc-iVi Jj i^LstilL) (JjvjJi 1 JlA JJKj 

CjIjljj 3jjL>JLI JjJL>J 1 <_yJJ C^j>«j1j 4_La ^_3j <jl C^cLLalu-ui JlS 3JuJl>J1 

J-u^L^ij CjLcjj3-U J-^>* aLjj C^t_u-oi ^ylo- JjLa n i l j-jl^lli ^ 

0jufc J-jlj-A j_j_a->- ^_y_3 3j mi ■>*t1 0 Jl_& Cjj-JuTlj 1 Ju& t Ju^L^ol^u 4 jVj 
w 1 ^ j jL^e-tliVI JjljjI ^y 1 c, 4_A>l^_tI/ (J_^_j ^JlLu C-t^ljj 4 _j£jj»aV1 4jVjJI 
£T\-J^LaJ JJlS La Jj>\ , fjfA 4jVjJI 0jufc eJlK La- 0 t j-LLAJ (jjj J-U^Lj>J.I 


.otjVjjJi 


^1 J_?cIL_uLj <13 VI ^JlA L yir. ^ 1 .^ 11 d ?,< n 4_L^tj ^LlUI 11 JlA ^ <1tVl 

4 K Ml a j-aV| I JlA ^yJL. o^ajUJI C^jLt-^ (J^j t4jj_xiu>JI CjI JluJ. 1 
(j I (j_S!_A_3 Laj ^_<-ul j JjLLaj ^yi^. CjI JllJ,I 0 Juk ^ 1 Jl itTn-u 1 JIjuj CxjI^ 

jLjj-A £.1jJ>.l (_y3 ^lj-<_uVl (_yj| aLa-UJI (^OJU ijufc j_3_i Ju9j . Cj jlj ^j-O 4 ll I it") 
Jl 3J .JHIT-II 2uiUJl _}iji,l ^Ijlitlu-ol JLse-A Cj£5fcjJlj CjLjjIjJlII <j_A 
jJl3 4 jJlSJI ^A-J-Li£. jILa J^C (_yjjj ^i 4 _<_u1j JlII 0Jufc C.<jvllbw' 

(>-J-*-JJ ^1 J-I.I 4>J_A i _y_Lc l_3j_*_jJJ 4 J M>l A CjVjl_5fc_AJ CjL_uIj jJI 4 >JlA Cj I JU 

_}1 J_A (j_A 1 J i A ♦ O -il J-I.I 4 >JlA C_>-t^^jJ CjVjl_3fc_AJ Ca^IuI ^AJ 4(jj^C 

cjL_uIjjJI <>j_a J1a ^ Jju (^jJI j'j-o-a Jsiujj LuS L ajj 

4_aJ iitlL-uJ (J^SL u -aj-l!I 3_}La ^j-o j JlS J <<o 4 Ljjj_uaJ lij 

jj-o 0,012 ^_yJIj^>.) LaI^j?c-lLa 12 £)-£- Jljj-j V (j h(■>!! 4j jL>. 3 jLa^ 

I Jul> ^j_A 4_tiul^b (jj- J -A ^_yJIjLtla-usI ^yJI ^Ll^j 

^y-«-U-L-L-><J I (jliljJa CjLjI ^J-O 4_liul^£ ^J^jIa L a ,s*>\ s\ jt-s <^sl ^yj| ^_A VI ^LbtJ 

C-jIj J l- ^ I ^_y_^ L^-AJl^E-U-uJ (_yllil JjJL_L>Jl 3 J)La ^j_A l^JLLUS JJlS ^3V 


.(^lj^>JI (jjQ 0,020 LaI^J3C-i1a 20 (j£. JUj-J V 4j^jJI 

4_ljjI^_ 3JI iCjLil jJil\ CjLjI ^)~o J-iL^JI jjulII Ijl^J ^-Ll^VI ^y^ <_««<«itl^ 

( j_c jlj^-j V jIjJLI ^j-A Lu^LlLa Ijj^ Vi V 3 jJI 

jj_A a3->* ^Vi 3^ ^j_A U^jv. (^jL_uj ^I jj_A 0,01 

(JJ-lIa ^j-o ^_yJI jjv. Vi ^ \r\*") V 3Jl>.IjJI 4_tfui^3Ji (ji (^i t(^ij^>Ji 



fLjOliSJI 6iJ 


4-tilJKJI oi^t 0-* 0^ Ui^® dy 3 0-^- jAf L® ^Cy> 


\-£j^*)\JxIlljj\ lgl~3l CjI^ mi^JI JII (Tr'l 4jiL>J! j| jJ.1 JlSj 

<L_3_j^_LaJ Lj dal 1 < - 11 c>j_& CjLjjJL%_a J <-^» 3 cilij jJUjj LlJ1-j 

etal mi r tl d»li ^Ijil ^Ju>.j £_uaj-J 4_3-j^_laJI J_A <_y_3j . 

I J_A 4_^ ( jr JLc. u-1,1 t>J_A < % > i/il fU t(j^L>* (_ T ^ ^-sr U > utl 

lj_A lA^- lA J-^ 

Jl 1c. 4Jj)^ i nj \j-LMJ ju£i ! 4_3j^_Ls QVI »U-UJI ^ ^XskILlm 1 Jl3j 

Jl 3^ (_yluI (j-® 4 jI}L>JI SjIXI J «>*»<* 

(j-« Ijl—Lj I C 1 ^_J JJLSlII 4_4^-5fc-« (jljl (jy^ I CjLjj £JU3JJ »1 gltfl 

ciijj AJ td LjV! t> JlA t j_4S La 4_*_a J-^fe- J ^yjljVI <>JlA <Ji*l J al^JI 

4_>.jJ <_yJI 3_}^_i_a 4 _u^L>. i~\ 1 A fc X ^ SjJtjVl 0ji£j J-^-JLl *tljLu 

^1 <il^Jl LgJU-SfcJ 3jJfcjVt dJd_p* ^^11,1 J-g-^aJI (j-C. (J-Sj 3jIj_>. 

. Juu l_a_d 4_*_aJV (_JjLi_u 

£)! IJJ jL>- I jl-«<-«I ^» (j-« 4 Uj / ■ i tTI 4_3j^_LaJI ^Jl^j ^Ld-*J! £>£*3 Ju9j 

jJLj J J 1 1 >^s 11 CjLjI ^ ^' 1 Jl& ^Jtitlu-uJ 

12 ^1 u U ] j -$- uj \ 41 ( < 1*1 JljjJ V cjLjVI 4>juk 10000 

«4_LOJ 4JLv ljr £i ( j.uJ--?e-U 4_jiiL>Jl 3^UI ( j_c (^lj^>JI ( j_c 0,012) LaIjjseAa 

L^ ^_U_c «;LJl*JI 4?l2L ^jJI ^l_L*JI i^lXjc (j \.u c-jjL?cltJI ciLd 

* oj- CUT u ^1 ySUJI 3 j-jIH.1 J Jj 

1 !vLa juaj ^LjL^ IJl>. jl>. 1 jil ^<1 ?■>It 4 j jL>JI jlji.1 4 >-la 3jJLuj 

4 > 1 _lLo j JlS jjfcj tJjSLu-o^jJI 3jLo d-> 34 10000 4 _ 3 jJlusj 

£j-£- I J->»lj 'jJ^lTl-L^U JlJL-U jjL4-a_A jLtJUjVlj L^i ^-4-<-u ijJLu-saJI 

JL>J! djjSiJb^ ^_J^_>iJI 4_<ail^_d JL^I jU-jgl^u 1 

^ylc jljJll 4>juk 3jjd jLliiVI LjLul jJj Jjl^ .ij L^-tic IjlJj 

iAP <J^ 0? jj) <^>~ t (jI “liLa jl im*h VI Ij-jlU~tl 
Jjjj V I Jj>- ^Luxis lj_i^jj (jl (_ji>- jJI (^ j3Jj (jl (j^Uj jljll j-d> (jxs 
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ijuisUI uU^b 


JlJ3 JlJvI jJI f mi II j!jJJ #JJb CjLjJ^>J 1 (j-C CjLLc ^Ir. 

J^jJI (jl I^l"i < tlj (^JlII L-4JJ (Jj <—ijCLssJ 

»^-uSo ciJJi i j-c Jjal 

4_jjl_>J! 3 jHI (j_a ^-jju^aJI jJl 3JI tiJJi jj-t-salb £)! ciJJj c-ujluj 

^JLC j_i£l c_jI JlL>.^ I Jl>. Lj3l£ j-LLtJ Jl>.JJ jJI ^_u_oeJJ 

^JIjLj j3 ^IlII jjJL_i^JI 3_iL« jJ-Sil cillli ^Liua_£ ^j-a 

^1j^>JI (>« *y>- 63 ^ 0-* *>>* u^- y i£^b 3jl^I^J l 

eJiil tjj* c_jJl>J t4_«lj B^LoSLj £jj jj b^Jaj 3^j 0 » 01) 

(Jl_>J,! Ijl-A 4_jJL^£. 4_jj^>lJ CuJj^>-I Ju3j lj_A (j-« (jj_ji-o 

(jy^ CLuu^sj LcJllC (j-4 £j_LJI I JlA ^j-c 3ju>.lj ^t £)l C«-Lu 

^ O -4 1 —I ^ /~'i^ Jl>. I l J JLL^O £j I ‘"' 1 1 , << | Jl 3 i £ Ij^ij t *1 i < <i 11 

ij-x-£ jl_>. ^1 4-tTu-AjJL! Ij- £U j-LJsu I Ij_a £j I ci.Ltiu Vj 1 j_a 

SL^Lpu^LII j|j_U ^ Jji I 2l£»jUJI 3^211 <>l 2UVj> Jju a_&Jj 

C-jJlJV jL*_flJl Lfcj3|j 

( j-C (j^LcV! _il j-ll oju$j ^ylll alj L^JI 3jJl3J1 <?Jufc ( _ ;r IuVl ^Jiir~ mmj 

ljuk 3j_j_t^ 4 ^LLs (Jj^j «L>.L>JI 3j_o^ <L>.1 < m o ^ < »31 
jLit-j-J (j-SL^-j-^ 4-^it_uD CjLvLoj.^ ijr ^ jLtTuTuVI jJLl oJJb 3^ie_j I ^jU~< < <nj 
3j-3JI aU, ^ ^Lj k_jj_i_A JlIc 4_til^_3]l a 3 1 Ui ^jJI ^ „ (■>!! a_jjL>JI 3ji_U 

^ysj-C. ^jl a^LJs ^t^inil Ljl j-a Jllcj (jI 

.jUd 200 J-u^j Jl^ 3jUI jlita £y* jLuJI I JlA 

w ij 1 ^j tt**« >»»** q n i»ll 4jjl_>JI 3^U,I 3jJtj| cdJj {jja 

a_jLc 4_auj_ll jliuVI 200000 J-^aj j^ aijLk a^Lcu-a 

1 Asjj ^_ijl 3 jUI aJ-j-ljJaJI a_j_ 4 ^JI ^1 ^j^Lj^ilj a ^14- <>>tl 

. 1 $ mi 3 *i <^Lj}U j_jji_u^JI ^?cj>JI aJjjLULj dllj^j 3ji^ljJI ( _ ;y luVl 
yj JJJ ^ <“■ U g.U-L»JI Jl>I I ^Tuv a-tTujfeJ 4_3 _j_ 3_>JI ^Jui> CjjIjI 

^ ^jJLju (jl j_jI^IL_uj a 1 <>.11 *3jl».!jJ! ^HjVI I ^ju^j I ,,.j 

J_a» JUJ.I I juk Ijj^Mia Vjj 9 t aijL^il a^LaJLl olut Jiu ^ \$< m 3\ 
^.LLa a Jlv 1^ 3^_La_3_j Cjjj-pe-Jl 3j-peJ j ^j! 

5 <((j»LajK~ > n*a 


* 
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ciJJj 4_*_« LK 1)1j 0jL£LiJ ^JL*JI ciJJ j l_U>. 1)VI Ill 1)-A_u Ju9j 

^IL) | | 1 < 3 if. Ju3^ (jVlj * ^ ^ 1 11 Oj^Jt ^yC. 4_1 ^_l£. jJl £_jljJI 4_U-tfuTtJ 1 

III 1)U <2051*11 CjLvL_u1»I o JlA Jilc 1 g < h3*i (jJju 1)1 ^jU~ < >n 4_<iulj_<i]l 

g\ j*il 4_a_jJulaJI 4_5tjl^JI 0j \Jt ^-luJ ^ jJ! j^jJ! *^j,,, < t a Ss LuTu 1)1 

5 ... U_JJ jjUj ^ylb- ^yljVl 4_t^ JU>*JJ l^jJI oUo^l 1)1 

JljI^Ij jJI ^UoVI 1) 1 j_j_UL_uJ j^jJI 1)1 -^>♦ ■ 11 jj >Ju9j 

4_j!iL>JI S^m 1)1 ^ulajl Jl3^ ^jl^jus j_lC I JlA 1)I (Jrt-p l)£Uj <4 _»^!jJI 4_j£ 

jllLcl 3 Jljlj <_y_llV! ^j-C. JulLu (jI Juu ^1 IVmLj *1 j*JI £jjjj jMi'r'l 
£ JlA 4_tb JlTl^j (^JlII (JJiil 3_$K ^JLc. LLjIj ^_u-saj U^-K^j ^I L*IbLK 1)1 ^ylb- 
J_*_3j jj£jJ! 1)1 <JL>J,t ljufc c_JjL?el]l Cxlu Ju9j .a^ljJ! 

<tlaL xlj J< ' j j k>~ <4_u_uLlU oJufc (Jll-c <_y^ l*_L« ^Jsallll w 3U <t I £^_U1 
tlUjLjj 4_b c_x*j ^jjl oL>o}U jUbJll <>L>o^l 4 _uI_3]j 4_3jjKjj 

.^yljVl ^Uol <_y^ ^y^.J jl J J^S 31 (jjj J Ul L*J U 
JjL-UlJI £jU* l-jI t i mV! 1)-o <-1 i ««i f jLlssj jjj-LaJI Lla^l j^jJI 1)1 jJj 
lj-La_tla-<a ^yluVl l^c. Oj^-l!' ^yC. ^ \ Vn 1)1 Lcl 4 _jL^ t4_^j|jJI 4_i^ j mm n ^JlII 
4_JaLlk.' <L3 jjJoj «d Ah^ CjLaL>oI ^j j t^»j l)| Lal^ 14-Lu-t-u JL>. {_yjj 3^ 'U 
c-Jj. 1 3 j L^ Jl_Lc 4j I lLLlIi 1)1 <U ^y r < t~n i _yl->- 

lLJLLA 1)Lj (j-o^t-Lt-u 4ll_b l^-Lo 4Jj-3jua 3-bL<-u.a ^ylc. j ^ylbVl lya 

Lj_5c_jjJu cr^J 4_5tjljJI 3juf u jl BjJtjVI 4^1!^ 4 U < njHa 3^L/) 

3jLU 3 _l^)-j ^_y_^ 4j m tirll d^L^JI &J-& 1)jS!jj 1^ 'ta UK 

.^Vl l)l£^ ^yi! 4 jI ji^i Lj£>K >Uj ^^bJ] 2biUJI 
c_j 11_H_>-^ Cj'j mi ->,11 Jl>.V ^ylJI ^.-i-be-U 4 _j3L>JI 3jUI jJUaj Vj 
I Jl^j t4_j 4_tcoL>JI j_a l)_a (j-u-b» J^LI 3^ UUij ijJvT £jj 

^Jl^.1 1 ^ 3 \ U*i ^ylll (j-u-be-U 4jIiUJ1 3 jUI ^j_3j 1)V ^y-b-c t^yAOjIs j-fll 

^jgi-bJI I JlA ^tlalu-uJ V mis (j-u-b- c_j1 JujvIj CjUVI 

.£*U| ^_y^ UJ 4bJL>JLl ^_yljVl OJJb 

Cj11j^>. 1 y$ KjjJ L t - u ^ jv L^l ^j-u-beJLI 4_bL>J! jJ.1 <_xlc! 3 ^-UTuj 

.300 J 180 lyA-J 1U,„J ^ylj^->^^ j_3j dt*., ..j", a 4_uLj_cK 

^5cj>J1 4 U t n cyuz CjLjjjj>. 1)-o jljll <>JlA s s-Ulc 





ijuisUI uU^b 


jSUj V 100 L^jjj J-3 j <ylllj j*U m i i 3j_uu-^JI cj15j>>JI j! (yJI jjju 
t l_^_Lc SjJjlLo £-JIjjI j-u-bj>o j£U-» V 4 jI j 14-alltjfcja (y3 L^lKLtfuj 

. Cj I j_c 4 3 l~ ^ I> I ^!jj>U 3^-l4-4 CjU jLK L^_dluXitIL<_ul j^U-J V (jJJdJj 

i(y5jjj>JI Lgjjj ^lj UK jUj3 Q m ***-11 4jjL>J! 3jUI 3jJl 9 jl £_tbj| Ju9j 
jl ju>.j ^1U ^ . 4 J 4_jjK 1! oljjJI jji£, jljj (y5jj^>JI ^-^>* ^K UK 
^Ijj! yK. CLlJjJ>- 4j^L£^Jl!I CjI^uV I f^yaJLxl yJijj^>JI (jj)^JI 3 nC 1 > -X ^ 

<yJI (yJI jjKjJ! c_j ju*. <ylc. jJ.1 0 jufc SjjJa SjLj <y-II <_jL»jJI j-« 

3jU) (yJ-C JlC-UuJ (y_!uj^>JI jjjJI 3jb) oT <j-° <yUj ^ 3t <>> e-ill 

cil j ^Jiit^uj V Cilo? Uif VI ^^bdl 2LoUJI 3 jUI 3jJl^ 

JaJj • j-* LK 300 j_c ( _ t Uj^>JI Js 5 j^K oUj^. 

0jufc C__lK^Iu ^J_3j j| £-jKlu_uJ V Cj 1 <?Ju4> ^Ua^-I jI LiUj (y3 L-<-L<-uJ I 

jl jKlb oUj^>JI 0 ju& j-K jl LK t4Jj)^ < ti^ 3j_iKJI cjLjj^>JI 

. jUuHjVl ^yU Ujj Jl£ (y.U (yjLjjLj I t l filA \\ 3 j_C V I I 

J^l jj£j ol ^ ^ jl jljVI j! jJl <y5jj^>JI (jjjil 61 g~<r<<1 1 *1 jl IjJ IjKUjj 

jljijVI ^Ij-« jV ciJJjj tfj ii i? y It 4jjL>JI .>lj_*U ^yjjjj>JI jjjJI j_a jjKj 

«3j. ^ t" > till (j£»U jl 4-KJI J^-U JijJi5e-a ^LKj ^j^_<jJI jLjujVI ^yJI ^Lbo 
4 I Ml )\[j Ul . U Ju>* ^yJI ^3e^>JI 3j_jJLus L^jLjj^>. (jl JlJ V ^jK Ijl^Jj 
t^^yla jJI jl nil iVI JlcUuj CjU^j>JI ^5cj>.^K (j m f^rll 4 j jUJI jljUU 

J^-aj ^1jll ejjt ^jV ciltaj JjKl 3jH3J «il^JI ^ «.L3_lII yJU jlcUuj U^ 
. JljjLStA J_t£. (jUtA ^y^J jlUll «il^Jl 
^1jJLl ^j_a ^1 jL3r*< i <il Jjfc 5... ULa VJUuj jl>JI I jjt aIc. ju Vj 

<Utf4 Cj'j. MI^JI ( ylc lJl9j CjUjJjlII JjLjj JU^jVI CjUUc (y^ 4 -uL l ^ K JI 
5.«.^b.VI L^JiitlLtuJ (jUujVI (jl 

Uj (ylll 4-4 UJI 4_jjj?eILll tilij j^Jlj JjUulII I JlA (yJU 4 _jLvVI (j^-CJj 

(jl mi (^tl (ju 1 j I tij^j U^L>. aillAjl U^ (j\_U-aJj-3i| g-UUJI Jl>.| 

c£IL-L^_£ . 4-j-jLjl^-KJI ^1 jJ,I 4_stj|j a-uj yk. 3 jJl 3JI (y^ jUujVI (y^ 

jjKV (jc 3 jLl£. jjfcj «Exaltolide»«juVjlJlj^l» ^«Lj (yjU^K t-K^o 

^ jbeJLt-tj-jj 4_^1_>JI 4lbUl j_j (lLL^jKjjI^Iu (J-Kj>jJliA -14 

(yJLc 3 JlJj_3 4_j^j>o ^JUII IjlA I . jjKjlII 4_cl_u-o (y^ Uu -c 3^U 
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c a, lit CjUVIj j^jJt £j-a 1^-0^ jjjic 4 ujjU5eIL! jLL>-!j t__t£^J,l I lXA> 

. ^jL_uJi ^yj\ i ti^y i 3j jl 3 p qs* j jLa^. vi 

{j-a 3jjua ijr 3 cILLa <jl 4 j^j5cHJI ^jla ^j-c ^ <>nl jJaj 

CjUJLl!I CjLjVI t~‘r\ U~ , ,.l £j\s>~ .4_5tj|jJI 0 JlA^_u^j ^.l^. jj^JlIIj CjUVI 
4 a i^ i jj^JiJI jl JL^jJI i nj ^-1 tc-t^J.1 I JlA 4utj!j j- u -AU CjI J j Mitlj 
CjLCCJI (jl *JL*JI dJj »tA> -yV cUjl£ . 4_uclu \jJ I 0J-& ^ylc. i_ £^_jlLJI 4_aLc. 

(J-AljL^I ^tVmn ^aJj tjl a <<^U 1 JlA jj^JlUj 4_l1uI ^ <<oH 

Ijl^J CjI J j t m II 4-u-ul t (jl dJj <. lo •vV C!L!ji£ Ijuk 4-stjlj 

4-U-ULt-uJV. £)| U£ * U lULAj 3j^J 1 Ju C. ^JSLC-1 j| 

Vl» (^jJLjVI JlIc \jJ^ Ju)j Ijla jj^jJI 

.« J-lju 

(jL-ajV! ^ (j-u-L ^ Jl jul ^Jla ^yic 4_lVj 0 JlA Jjljj 

JC 4_j I ^ylc CU<Jl£ Jju iC—t£jJJ |jufc 4_3fcj|j <>L>U J^_UI 4-U-ul t n ^ 

(jL<-ujV 1 4_t>*.jJ jj < "* ^JLc. ^3J3 ^jt ^£Lau I ^LuutSJ 1 j|I^JLl ^j_a^_u^ cIL-La 

. J^Ql! 4_>.j <jVt ^ cLI j <-3 jju V L& 
£-j-tlsj_AU JIjuj La-C (Jjl ^lc. LJj Lq Lol ^Jlaj La J£ ^j_A jJuUj 

lLUjl^j 4aLc <L>-4£j 1 < oj ^)1 ^- l >JI 4_l>.jJ j)j > 4 -ULla-iSLI' jlji.1 j3l 

♦ CjLaj) \ 9 U JjLlj (jy-S jlj_ll ^Jl_A L^j ^< «n ^pJI 4 _aj^_LJLj J^LjlLj La-^ 
4_<_uljJu (jj_Aj^j jJI 4_iJJI g.L a-Ic. lJLsj_a JUJ.I I JlA ^_jil LaLs j_a 4 « mijj 
J J Ml f. ^J^3 jjfcj i3j^_A_A CjLaJ^ L^Ia V 3jUjL>- 4JLl 

f l_Al !j_j_!l£ j^a_uu_j ^jj L^_aL^-jJj 3jljju>JI 4JlUI j_A ^j>>ju» 

.gl aU tl SjuLLa ^La!j 3jL>JI 4-la-UJ' cj^jUJ.1 

VI ^juIdjJLI I Jl^J 4_tbLlo CjLjU.1 Ju>o I 111 J, 1 nCn ^jJ 4ul JlaIxII jj_Aj 
^ jr ILv. 4 j I j I H gi- L A- t ^i' JLjc-a 3JuJl>. gl JI Lr^l ^3 1 jj 

q -a I juv 4 _LLuJ^JI cjLlaSLII ( _ jr Lc. i_^j_auJI ^-Li ^^-LaJI ojjl LjJ lc.L_u3 I ^j£La-j 
CjLjJLa-C 4_j_>JI CjI—L ul ^ H L^_a Jl^ICoj ^UJI 4_uLuj_j^JI jl^J,I oJJt ^Ju_a 

{^£i j) ni» a JlU 4_1^ dlj ( ^ <^ij (jI ijr Lc. tdjLoj)l»U JjLuj JL-auVI 
. i AL> 11 L_lJlie-A Clxi CjUl^pJI clj-Lt-u 4 _«_uIjJlJ 4_^uL>JI LuLajJjla 
jJlU V jj^Vl o^a ■Sj^jai oUUJVI (> jJiiH! 
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^j7i j t3 3 j 4_tiulj_3 CjLjI jI ^tlco (jUJ Jul 3 t clLsL-ojJI ^Jl^j UjU 

CuU L^.,/3 i I 44 U 3 jj^JlII <_j JlL>o (jl «.n LjjjjI ^ ^-<u3JI ^ylc 

<^UVl 1^3lU~ ^ylll 2bU!jJI jl <JjJ 1^-4 LajJlc 4Jj9j jj^jJI $Jufc 3 jJlj 
- j <1tlj jLJuTljVI ^lr. 3 jJl 3J1 j-o 4 _l11_c. 4^*.jJ ^Jlc 

<Ll£|jJ,I C_>»j CjuIdjj (j-dUjaVI Ju>.l 4_ti/lj-3JI oJufc CLut-uzj LaJu£.j 

^jl_a ccjL£ JlJsj tjj^jJI <_jI jlIL>.V (jjLLsVI ^ I ^ LIlJu Jjl3j L^jI iyu 3 
^^UVI oJl^J j£Uj t 3 jC 4 t^-UI ^yic ^ t^>»3 Mij I Juj^ 1 m mi 4_ujJlJI 4 
jl JlJL-J tlLU (J_*_3 j V (_^_A L^-Lu (JjJL>Jl JJU~ JJ^jJl 4 _JJlL>iJ jl 

55j_<_uVI cr^J L^jUj /^j^»33tl OjlxIsj 

j-SL^-i IjL^jj M-J 3j g*n 11 1.1 4_l3IjJ,I Cl x S (^jILjVI 0JlA iZuuuaj LoJu£.j 
(^^IljVI oJufc j_a j-A —lj J_3J . C-uJjJlJI djJL_uJI ljuk j-a »1 al»fl 

L-A Vj ^jljUj V L^jT C<- > U 4-t-tfuVl 4 r nl^J 3 j-Ll.uV' 

4jjL>JI 2LcL_J 1 ju L^_l£ 3jjl5c-« CjUjI (_^ V] dJj ^Jjl3j V t^VUdl 
jii 1 11 4jjL>J1 3jUI Jik3 V dJjJ j LvLu-43 4_juIjJ! 4-C.l <.«Hj 3j ,",r 
JULJ VI ^Vl BjUjJ <^U V jj^jJI jLi> li^lj c-ijil liA <> VI 
.(jdsdJ 3 jU1 ^ L*Ju<l lJuaIIo 

(jI ^ />)3l J 3 4 ttlo 34 CjLjVI (j^£- 6JJb JlLo jl Juus\ Vj 

1^3l£j cjUVI L^jI ju£. L^j 4_uoL>. 4_stjlj Jilaj ' 

^Juk jlj-aL» j^Jiil i?J l_A ♦ L^jI JlL>-1j CjLjVI ^JlA *1j»c.V lLU^ Jjl3j 

JicLjiJ (±<-t>. 4^e_L>-Vl Ci>J j_3j 4_uoL>. ^JlC ( j_c CjVL>J 1 c «lr.f 4 j^jIjJ1 

CjJlJ^j Vj .^y-H—JVI 2 l^1jJI ^JlA 4_JU^_<_aJI 4^t_L>-VI jj>~ 

ji mm n ^ jy 3jVI 4^tjlj tj^jJl 4_5tjljj ^yliVl 4^tj|j (j\j tUlV. ciJl_LA 
j^jJl 4^tjlj Ul tCjLiVJ ^l c_j Jljjc-j ^j-33j 3 I^ ' 

. L 4 ]4_j|j-jIoJ ^ jy IbVl Julj VI jlU" 

CjljIiL>» 4_5tjlj-j (jl j)L_ujVI (J_A .. ♦ (JLt,tjj (jl LlA l_<i (j-*JJ 

c_jjUilII Jj -V jya (j\_u JlII )CjI CjLjI (jJaju 1^31| t j_ u _L>JI 

jr'-j j-LL^rJ 1 ^11^3 1a 1 jus jL_ujVI lJu l (jl (JL>JLl Ijla ( jr ^ c^jjj>-I ( jy 3il 
CjUVI *!j^V jj^JlII ^j-3> ♦ < 1^31 U" ^Ull (j .i f^r It 4jiL>JI jlji.1 (j-* 
1^3lU3 (_- r IlJI (J-U-Oe-U 4_>jL>Jl jii 4^Ulj_J (j_oUa^VI (^ (jUUVl (J-tl^ U-Lu 
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lj£.LL_U_ul (jSLIj Li!! j ^yj3 (_ 1 I Mill JULJ l_3j_*J Vj .JjSjJI g. Lc. JLI^uV CjUVl 

(J-uLLjVI 4_5fcjljJ LjLl>.| Lkj^XcSJ JJ^jJl 1 3 1L~ I 4_3fcjljJl ^_yic L_3jJuJl 

.jjjfcjJI 4 _^j1j jl (jj-aLUl CjJj 4_stj|j jl 4 jVM ill 4 l^jIj_j ^jlx.1 LLl>.|j 
<_ y-Ul *LU Jj jj^J Lajj-oj ^jIjjJI ^JlxJ (jl j^JlHj j-jJl>JI (j_aj 
L^JLl^j L^Ujjj ^jSLaJ <Jj tJsa-o^ 1^ a mi ^jSLaJ V 3jL>Jt J^LLitl ^jiaju (J~h t~ 
fiLuiiJ 4 -L u ^ > . 4jj_L*£. 4^tj|j c-SLIlu l-SLlo JjL-u BjLlC 1^6 * 

(JLa-*-Lt-ul ^Jl 1—Leu I I^J-LJJ L-JJ-L X . (jlSLeu (j-AAJ \ AJt !_£._} Jl9J . 4j3jJlJl 4_^J Ij 

^jSLaJ Jl 3 (jUVl »La-LJl JuxJ <j! L-jj^-laJ' ( j_aj . (JjI jlIl 4 _l3j JLa JjLluJI 1 jufc 
11 ^ j j ^j ~ ^1 L. i_^j_ju ^3 1 ^Laj 4 _l3j aJLx ijr £ 3 jLU ^jlA J <-^>4 ( j_a 

J-jl M i ((^ et) 2- ( j_u_jI j_J)) ^UeuLj L_3 j_*J L-ejfijit] 1 4 t*M i nj 3jLa L^J I Jl£J 

rC-J i4 U J MI ( I 4 _J_jLj_4J^ qJZ J_a-*Jll Lkj_uix>el (j_a ((^jllLu-uT 

l_jj_lx. Lt-La-t-a 4 31 Ll' 3_}UI oJJb tilli Jlju CjI^j-loJI CxijJ 

. £)V1 ^Tlx. LiillA ^Lu cJlj Laj Lu_uT 
L^-al Jiitlu-uV (j «*r*-ll 4 jI}L>JI ji.1 oAJb (jiajuJ JuJLlIlII ^Lll>.^U lj_LaJj 

Cj 1 j-tliexJI CjLj! tjj* Ll»-llU L^ia 411^4 (j^La-J La 4 Jj9j tCjL^Vl 4_ajL3_a 
(_y\ a"^U vLJlaJ' ^j-saju Jl 3^ t j_<_ulj 3LLaj ^Ic j3r~i < n^U ^JLl^j V CLuj^j 
1 j i a ♦ 4_3 L>JUj 4^jjjlU 4_ul_La_jSLII jljJ,l jL l l v ' I Jl^j 

2LoL>JI jllji.1 4_a^_a ^jjllojj ^Ll 3J1J 4_a I Jl3cIu_u I ^)SLa-> L^J_a 1 JjlI Lfej Lllx. IJ 
CjI— t-a-SLj jL.llx.VI CjjLl>.I ijy I(il jljll &JJb JJi>i>j JllL lx j ‘Q ««r^lt 

»^i3xnll ^ 1 jL^teH-eu^iJ jJLcaJ 3j^lj 

4_J_aJti.l 4_ul_La_jSLJI CjL^jJ. 1 ^J_A ^j_a (jiAll ^lr. Jujj La jL llx.I ^-> JJZ j 
cjLJ 1 ^ 3 i U" ^ylll 3 jUI jj-Lll-xJI 3_iU JjJlj jjl*JJ 4JjLt_a ljr ^ 
q^jlJ j I l_jjL?c_jJI ^ Jl_A (j_a ^ . >." 1 j t LLlj jl ^j-t-eu La^ ^uu-ll>JI (jlilj_3 
(jjjjSLII Cjljii j-^ 3 ck4^ - i - ,LC ' (j- 4 (jj^ T u ^IlIIj 4i Mil Mill 4 aj3~ Mill CjLlI j^tSLIl 
o Jl^j aLaJLt-11 ^a_3j ^aJj * La Jlx. ^J1 ^_cu_ll>JI 4_LIj-B jj^j l-J^Cl>iJ j I , ,m 
jjllj-b CjLjI ^j_a 4 _ul_llLJ1 jjL_l>J 1 3jl_a Vjl Ijl Jj t LLLllC 1 l_jjLseIlI1 

. L^jl^Lt_aj l-Lla.*-^ L (tjy i>ixj j_a 1j-tSLaJJ L^-lj^jj 1^aJ ^ mi mxJI 
^joi^LllU LLlxI p^♦ 4. ij ^ jjl ^Iji:)?! 4-ajLLa 3jLc. al al»ll , ,,j Vj 

tiilj ‘L^lII 4^Ll^V 1 jl l^jlr. (jri_LoJtlIl 4jjLt_aj 4 _a_llLJ 1 ^_a 
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(j-A 3j j 7>j ,",r Cu_u ^j-xa ' 31, ..1, „ j j ,^sTi\ )j_aLa£ 4_IL>JI oJJt, 

L4-4. LLaj I ^jLlII jujl>JI ±£jl\ 1 k ** 3j j ^_jjI ^1 

. I jLajj 3jja ^JLufcj JuS 


^JLc Jl^. 1 < (I j ^jI—lJI £) I (>_LJ jJ& 4_Jjl_>i_ll <? ^_?e_u 

lisl nilfl j-usl jUil O-SE-lII £)! VI 4^ < Iin>!l 4_<!utj^ ‘-j-il 

CjIjJ £y& (jrUjJu Igjlf. jlj 4 j * j i lo II 3jlit c-t- t ^p (j-uij 4J joJ 

JlSj t^j^pLII CjIjJ 3jJ 3^ Mir. ^-jLP (jjS J u 4"! > nl 1 m (jI ^ 1 tQ^pJI 
(jlj 4jjJLu_>Jl j_Aj ^.*..u.laJI C-t^j-U 3 jJu9 4 J L-t^jJ.1 IJlA (jl t^~\ 
4 Ljjlj-lLs Jjo.jJ. 1 £j)joJI dxjj CjLjjSLa Jo-V 4~^l tl ^_<_uj1 JjVI 

^jjjj^LII < j-« 3jj 3j. Mir. i^jToJLl JuJioJI l-4^jJ,I I JlA (jte I Jl^Jj 

4_4jlJLo ^■aLLLpI Sj-JIiO L_)Ji> LJLv ^1 J_& 

.£j_ulj (JT^- ^*^1 0 Juk 

~(J « *<?~ll jL>JI jlji.1 L^^litJ-^jo.VI 4-uLu^-tSLII j|ji,l lLILlAj 

J-jJLsr < 1 £ 4_ul jJiJI jtji.1 ' <Ji*-A Cj l^-tluoJI <_jI juoI cJl^jlL-uI (_pil 
C-oa JiitTi-t-ul l_4^ 4 LAj_lCj jjJ.1 jLl>JI ^t^4j 4 jj) mi >11 jlIjJtlj < ,.ll 

1 _si Juol ^_jJ^IL_uJ ^pil J J LtfujJ I CjL)(J^LA <d t^.1 , ,, .11 4pLuu£jl jlIjJJ ^p2JU 

4-pLt-^-pLlI jljJll 4 >JlA C^_a Jiit2L<_ul Ju3j .^jjj.1 4 _jLj jJI oj mi-v CjLjI 

4_4jl_42_43 Ljr £i Cj 1 j—iL>J 1 i_jljuol U." ,,," jlji.1 4 Uj ,., 1 tl 

(>>JJ 4J-uQJI J-JJ-4-U MI% JL U -4J 1 gUI-%. Juu ciJLljj 4 CjL^VI (J-AAJ 


. CjIj mi^JI 4>JlA L^_p J 4_uolo JuL^O-43 


CjL_i£j _43 JaLJI4-UI »LPjl!I ^L>o ^C^JI 


CjL^jJlI 4j»j iUII ti r^lt 4 jjL>JI jI jil < m4 Cj'j, moJI t_sl Juol 

.4_cjl!s ^lj^:V 4 _JLjl^ j 3 j jJ9 4pLuM^JI 


fl9 







4_aL^JI (J-u!><J 1 ^-tfaJI 4 _<_uL>» 

. \-£j3 ^g-Lt-j (jjIc. l^J L-£jj£a 

^j-a jJlc. 3j_3J1 1jl>> 4_<_uL>JI 0j-& j_Luj 

jl c_jIj_1LsLj l_Aj-laiej cr^J tCjljlj_pJ! 

3jJs 3 < tl I L&jJuj 

UK 4 J*iJI 2UU ^ LK <l^u jlLl jUu)M 

3JU>Jll jU_cuVl <—sLiuKI ^ULi-^J' 1^3JiitTu-uJ 

.jLse-iloVl 0J_A ^-4-S J to £.LLj| jUTlILj 

(jy-4^ 4J-i^ V (j_C 4 _«_uL>iJ 1 0j_A SjJS t 3 h-TttJJ 

tC j 1 j-tTu_>J 1 JulC. 4j^9j (jLcujVI JlIc Luu-i.iJ 4_a_L*_t-b 



4_t_ui _>ji ^ a ^ j tjn (> n 4 j j)i_>iji 

I C_J^KJI 4_JL>. LK Jtlc. 4 J t 

3^_a 4_jUjM^ I 4_i_uL>. 3jj9 LaJlIc. £_Lu 

. jUjV 1 JlcC. L^jj Jl3 

1 h 1 t's ~)I (jUjVl Ji 1c. 4_<_uL>. (jl £j _d 

qUljVI l_3_j! (jl j_j_>JI 4_j_3j JlIc. j-Kj L^_Lc 

i La 4 <>u j-lcj (jI t^"< i nj 

Us jJQ3 4-1ll^j>J I 4_5tjlj (Jj_31L_uJ jj0 j $ 

4_ul*JI Jj3" mij JlS 4^1 LK ^L^IbVtj 3j mi}11 

*jlj- U M»Vlj i-U J-LLL^ 4^J^SJI J? 



pUuSJI 6*j 


l_A_j|.i J, < n C < .1 iVl L_3_)lj )dJJ jl £)| L_d_lV! , „\ L-k-& ^jJU 

a a lJuVLs t I ^ CxjI^ La^-a 4 * * 1~ 4. a JL_3lu_uV 

.^jljjJlj SjJfcjVl ^j-A Cjj^ miT. 4_*_A ^LcLv Ml J_A *:lJ-^JI 4_j3 Ju 

t _ ;y IL>. £.1 I Jufc 4 o^Juj lJjjVI ^jJL 4 aI j^JI £)-a jLu lJuVI J^.Jlj LaJu£,j 

4>Jl£J t^_tu_>JI 4_>.j_} ^j_A c_jjJlj La ^1 4jjIjj». 4j>.j^ J_t^aj 

CjI^-l»-J uiI j ^ L>i 4- ^ ^_u_u_Lj dUaJill j_>JI ^j_A 4_c. j_aj s e-A 4 -a-^JLI 

Jjj^£ Juu a!J-$JI J-AJJ * (3L>JI C 3 3 mi 3^ (jj-'LiVl L_AJJJSeH]I J-3j 

Zt sl r VI £_A L^l_A_3tJ (_ 7 3-ll 3j*3tjVl (J-U-A^Lu lIILLAj i^A-uJl 

^1 4_t^L>. CjLajj ^-ljjj^lS tfiLstjl^JI CjI j CjLuj_>JLj La 4_3jj_L^j ^j-o^o ijr l]l 

(jgj Lt-u-'v V 1 ^-11 < ~ < 1 «>> . > 11 (jJLakj .£C_ll ^\ ^AJ t^A-tTuil di^Lu-^J 

. L^j_fcj <^1 ^jIjjJLj 

i4_J_AJ_jJI 1_LjLj_>. ^j|j£jJ| 4_L*Jj (^jJI ^L^JI JjjJI (j-A 

(_^JI je_j|j^J! <- t mim £)l 4 U £i) LuSLaj La $JlA t—3-ao jJ 

4_5ajIj 4_3tj|jJI eJJb <jl 4 L^_la C(« 1 n ^1 L^juLla ^1 j| L^Jjj-oI 

LbjJ c< i k j \ dJJj^ . Ijl£_aj ^LbdJI 4 _^jIj jl 4 <L^LaJI 4 _^jIj jl 4 jj_AjJ! 
^a£.jJI • Lfcjl jJLa L^j (J\ju jl ^j|Ij^Jt oJJb 3^ L^J 3 < ^It]| 4 JLu_ujJI 
cj! Jl>.j a j) <^tl 3 jl£( j-uLj^i <u^dL>- cj! jl>.j jl>o 1 Mil Lul ^j_A 

jJLuaj ^3il 4L (njJl Jl>iJ ^aJ (jVI Lul VI iCjj t^ll 3ju>. ^j^/LlaJ (^j^I 

. Ltfcjl Jl3_A £j\JlJU J 4^tj|^j| 3jLco ^Ll^J 
4^jI^JI ^jdA 3^JulLa ^I^jI (1)1 ^-^1 ^->1 <^r. Ij eJuVI i njj 

<-^l—Lt^l ^J_A CjL^-A ^A_J 4_3_J_3_>JI j_J_A_l ^ ^ °l 4CiJJ j (JjLAJ LaJlIc. 

* j mi j V ^Ij 4j, mi j II $ "i '1 <\ \ 4^tjljJLI 4 111 mU 4-uL l a- ^ JI CjLu^_>J I 

JL^K julj VI 43JLIUI ^jjJkil c^S 4 L^-lL. ^jOJI ujjjlUI ^Lla-^I 

I 4_j_>JI cjLoLUI • j Jl-Lc ^A-tToJI 3j^wl Ls" , ,r< 

4_jJI_C 4j>-J^ ^jIjjJI 4> JlA CxjI^ jJj ^ylcv ^jljjJI C 3 LlV A (JrU ^_J_AJ 

j_4_A-JJ ^jI^jJI 4> Jl-A ^U-'gJ (j! ^1 CjLjI^-L>JI ijJLl^S 4(_4LJ^tHJI 

.^Ij-j>JI ^j_A aJ-^- ^tlj^La 3j, mi c, ^j-A aJ^>- e^l L^jLuiitJ jJb Li I 1 ^ m) 
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pjwJI fejjEj 


^j| I 4_i ^)_u_>0 (jl ^jJI \jJ£ (Jj3j I 

♦ 4j9J L&jli^l^ J-tLaOil 3J»^».I 

L^j J_a-*j ^ylliI 4 -ojj.U l! \j^, .1 3" ^Jloj (jl ^jlIII jiia (jL-ojVI JjL>. Jl3j 
<J^I J_& (( ^j.lulJj £» J-C. LU I (jl^ IaJjJ tCjLulSLII 1 *\~~>- A Jl 1c. fuSJt 4_<_uL>- 
(j! « jJ )) dJl£ ♦ ^-tfuJI 4 -l-uL>. ^ j > k 3~ f 1 mm a U.J-J, ^ Jj 3 (j_a 

4_CJ-LTJLI 4_3_j_£JlJI <_ij^lj| (j_a JJLC ^ylc. (jLoiVl J^JI t 33 , „ 

jljJLl U~ > nl LaJiic CjjLstJ 4_3tj|jJLi l-u-ul ( h'v! (jlJ (JK MlVI 

(jl £j-jJ 9I dUj£ t L^aLstJ^V 1 3iU C-JJ^UI ^Jufc (^ (jl 3 j-jLUiII 
(J_£ 4_j_3 (J^>.Jlj (^jJI L-<_aILll £jj (^yic. !_$_>! L^j (j-o^cj 4_5tj|jJI 

.3.} La 

4_<_ul>. ^ J < «l3~ t U^y. jUjj^jJ)) (^jJI JJ irfVtll I J-A> (jl (j_a ^CjJI (_y^J 

(_^ja]| (^ (si a Juljj t(jVI 4_j I VI tj_ u£ Jlx (^yJJ LuIJljj t Luj»c Ijj^-aj (jl£ ^AJI 

C_ljUt^JI (j—O (j-A (j^-<-l Ji-3J J_>> ^Jl L^-O J-Cl3U i^Lc. 

L^JLSLtuj Cjljjj->JI (jl t3j_L>.VI cjIj_u_uJI (JL>JH I_la cluj ->.I 

&jjt> 1_Ll£ Laj_uj (_^i]l ^jl>*j (_pJI (J-cIjjJI ^ut\ La-A 

fuUI 4 _j_uL>- j i . m ^ 11 ^j_u_<_uVI £ JlA Ur \^. djLj^-La-JI (_£Ju>.l cT > a 141^ t CjLt^>JI 
(jl ju V *3jjju>JI 4 j^I v< 11 &jjt> ^K"m (jl J_t^j . cjLuKJI < 31"V^ JlIc 

^ t-> •" j| |jJ,| ijj I IjJI 4_u_a_ujJI CjLLu^JI i j r c. Lc LIlJu l_3jju 

. L^j ^jjj\ i M^yi (jSL^ 3j_t^_4 

(_^ ^jLLaltiJ 4h\Z (j^3 (jl jjfc i Ju4> 4j j -L ^ T tJ (jl <—<jfcj La Jjl (jl 

j-jlalu-uj (^3il 3^Jt_sVl (_^2 jlj jllj_ll ^Jl^J (jjS^ (jl ciJUl^ (jr lxjj /3 tj ^♦ a Jl> 
^1 »tMl IjlA (jV ^11tMl 4 _^jI^j ^llLa^» mi i (j_^_L$ .^-toJI 3j^>.| (^yJI (J t^T) (j| 
^)_u_a jlUj eiJLafcj t^-tTuil 4_3_Ls_i_a j_3_u iJT IlII 4_u^_U ^_lC 3^_stJ VI ^j^uu ^ ^ ♦ j 

4JLl^ j-i£. 3jlil CxjI^ Lil Lai , 43U >1,1 oJuk jLa_> (jy^l <— j\ <^r VI l^I^-LsI ^-a 
(j-uL<-a-'vVl I *'J ^ ^jj L^jLb t3^ibjVI (j_a ^ Xj La ^J^ju V L^l -Jjl U-,11 

. 4_3c_jIjJI 4_a-JJ ul L^jLj jljJ.1 (JlLa t 3 < (jI LjJijju Ju3j I Jul 4_?tjljJLj 

(3jjJIj t4_j (^jJI ^ I 3 ILa «3 JJutJLaj 3j-u^ -ilj-ll (_ r i^. 3iiLaVlj 

^_j_a-5 (jl U" ,^ Vj t4_5tj|jJI 4_a-i JlC -ilj-a i l_Aj_ic.j (jj|jii!lj i Cj I^JLaJ I j 

. ^uiiil (3£>^ O^- 4 3l~r>JLl L^cl I (jrU jl 1 ^ m) 


■> 



pLiuSJI 6id 


3jUI jlitj (jl ^ t4_5tj|jJLj JJLtlj ^ 4jI ciLIj (jr uJjJ 

^j3 j_j^_ s ^jl < ■< i ^_IL>. l_i_<-ul_La I Jl& *lJuVI 

£)! C-XJ5CJ Jj t^AJI 4 3 U f a 3jLU !^J h e \) Vj 4 3U ra 

tillij ilj->» 4_^_uia jJj ,*m ^jljjjJI SjJtJV! 0 JlA (Jj_3j 

^-jjJI t—>l r. I c^lj_Ut_) 4 _Ll_j_>JU 4JLjj9jJI f.[X\ 4 3 iU L^jLLj-^. 
j! ^ ^ mi tl J-ILa taUI 3jis^j 3_}LU c_jjJG £)| JojZLuu Vj . l^JLa ^J^Laluj 

1 g Ml (j_U_a^LjJI CjjLStJ ,UI L^jLu^. (j>l c_jj ju £)| ^ 3^j Jj t^JUl 

L^jjJl^j 4_^_jIjJJ 4 m mi 11 jljJll } 3-LaTij Ju9j . i—>l <^f„VI CjLL^j ^j-uj 
1_AJl£.L_uj 3j_ia 4_u-oL>JI aJJb I^_lLiajj ^jLijJlII t^£- 

L>UJ! <- t \c, 1 (jljjL>. L^-La (jjSLu 4 3 j4jJ1 4_2_lLs 

♦ ^-tfuil t-jLc^d JjI^Io-Lj 1*1 ^L.a-t.ujj 

t^jLjJiil Ignl iLsj jj>\ U~H 3jUI 4_Jj 12 La-Aj tqO-usL>JI (jyl Lfc 

(jlj i4_5e_j|jJLI 4 j t mi 1.1 _}lj_aJLI ^jj>.V! LLuTu l-Sj-ju 

1_Lj£ aj-fu Laj CjLL^jseJLI ^Lum^I <-.u£jItJl (j-A-i La 4:9 ^Lc lLILlA ^11 
<U$L u u £ II j!jI! jj_a Cjlla J^ilgeTu ^-ULi-a-iSLlI ^Ls Ju9j . 4_5fcjljJta ^j-ul < m^I ^j-a 

LiJlcL_uj 4_oL>JJj 3Jlj JuvJI jlI jJ.1 Ojuh ‘Cj ^ Jl^J La_uL>o J_aLjLil {jt £i 

V 4_j| CjlL Lj-JJ IjLjk (jr JI ^j-a IjJS C^LUal Jj 11 

V 3jLa 4_jj_La_*JI CjLa-t-aJI !j *4_5e_j|jJlj 4_aj|j 4 j9^Lc 

j-j_c [Sj -^-' (jr^ J-aIL»j L^j! jJ_u Jj ^L l ^- ^ J' 1^ u^ j3 ^^JLc J^a Tu u 

.cdJi 

t *J La tC jL< j^_ 2 eJL! 4 jjSL 1! CjljjJI L-4 -Uj 3 jjl JlJU La-t^ I 
J_aL*JI jjfc tCjLljj^eJi JSLtTuil ^<u-ul 3^l_C 4_jic jjlLajj t^L*JI 1 mi 

L^_l_i^jJ (JlLa-i V La-Lu t3J-j_a-ll oJJt ^_La lt ^_uL_<jVI 

J^Ll JSLtHJIj .JL>JLl IjlA LaLfc 1*H mi 4 3j4jJI 4 _Ll<^3 LoIIj ^L*JI 

I J_A L^-j-b (jjS Su 3j-a cr^ tlOJuu La^-a ^jjuj V aj^>- 

j! Ju>.|jJI «:j-5eJLI Jl^j Ijl^Jj 4C_i^LoVI 'j >•*'** CjIjJlII 4_l^ l-uJjIij 4aj^>JI 
»j- | J u j V 4Zblj 4 j^jIj SJl^IjJI 3jUI 
R. W. Moncrieff lJij^SLj j-a <h^ < »Vt ^JIjlII ^jlSj 1949 ^Lc. 

CjLljL^JI ^£> ^a-ttiJI 4_tujUw L^J J-a-AJ ^^UJI 4_ajj-LaJI j-u-tuall 3JuJ l>- 4j^-Lij 

M 


puujJI 


^jJI ciJJji! djLLal L^jI Mia ^IjIL^VI I JJt *.L>. Ju9j «4 _l>JI 

i—SljJol (j! 4jjiai!l oJJt t"‘ * *\ • >»” j ^Lc. I Jl-uj «^j_u_u ^£jJ» 4j ^Jl2j 

s^tjl^vsjlui w ^ v~ ii Lj^l>ji t i^j ^-uiii <—11 <^r. i 

(j-o jJ_L^Iu_uJ (jl £_j!^ 1 L_uJ V (JSLtTaJl 1 < Ljl3j_-3 4_lL>> J£j (jlj i j|I jJL! 

Jl_Lcj . jJ.1 IjLjfc 4K mi J^ala L« VI CjLjj^>JI 

^JljvI J_<_oj_j 4(Ia-j-(l-Lll £—3jJJJ CjLL)^>J! Jl 2*-I J^ljuJI I jafc CjjJl>. 

UL>J! ^ <> 2b^ljJI cJu^jjj .3L*SI jJ! <>L <UVjJU jJl! ^t gL^JJI 

« Jjlj) Uj j-^UJI» 4_2 j^U j-±& Jl>- ^1 djSLfljl ^JlA 4 i mmj ♦ 4-JjI 4^tjlj L^jLj 

j^>.VI • jtl 4_LjLtIu_>JI 3j-^>»Vl ^_ya *J C.4-u!lJ jLstill L^-oJiifcIL<_uJ tJT It]| 
.^-uaLcui, I JUjlL^I ^1 4^.L^iJI 

John E. jj-ol £LJ.*J' J^>.| t4_jJjVI 4_5tj|jJI jLjjLSeltlj 
j-L<Cu <_^LJIj ^HJI ^IjJlI cjLIa (n^jl 4jLdl_5tj Amoore 

J_u_u ^Jl jljJLl 1 jU** 4_j I ^_uaj| Jl£j . 4-t^L>JI 

lOS->- Ij 4_j^_jIj 1 ^ ^ 4_CLjJjTuTuJ Clx_pe_i 14_u_u_Uj diLc^^e-a 

.«4_u_uL_uVI jcjI^JI)) jl «4 _JjVI ^jI^JI» ^<jjI i <ill ^jla J^LLdIj 

j^lSLII 4^tj|j I4] c_t£j-Q 4 jLo Juj-J La lLILlA £)! ^JL*J! ljuk Jjvj Ju3j 
( j- 4 lA-J L-Ajj.^-Io jI^SLjJ 4jJjI 4^tjlj 4^tjlj Cj^-ulC. I tiJJjJj 

Jj£a V L^jV 4jjjIj 4_5tj|j jJu^oil 4^t_jlj Cj^ yc. I ^lr. (CjLt^jJLl 

£)l Jl^ 1 *JlI ( j-«J . Mir, Juj-j V ^Ijilj CjL^jJlI tjj* ^JlC. VI 

^ ^ ,|g > I 1 jl (j^H^tjlj JsD^lliwI 1 nin 4^l!UI 4_5 &jIjJI 

Lc IjjLj 

l_4^ 4 _jJL^>.I 3jj) tS> ) 4_jJjVl 1 nil JcjIjjJI j, i^IN Ju9j 

4_5c_jIj - gLlA-UI 4_5tj|j - jjjfcjJt 4 -s&jIj-^ 1 < ,itl 4_5tj!j - j^l£JI 4^tj|j 

. 4_lAc 4j^jIj - 33Lij 4 j^jIj - j_uV! 

j-u^ tlxa ^jIj^JI eJJb 4jI ^»j «UII (j^J 

^jljjjJL) 4^111 Jl^J I * «t-» I 0 ( 11 ' ^1 t^|jL>.VI ^ j*j il^tl 
4^-1^I 4_JjVI jtjljjJI ^JlC ijr Lc 4 jjjIj 4_3tjlj 4 ♦ j <t^» t4jjjlil]l 

J_>- ^Jl 4 jjJ^JJI <?Ju4> Cu^aLlu .4_i^ l_^_Lo 4 _u_ujj / 1j 14. II 

tjcjljjJI (j- 4 4_uL^j V IjIJlC .1 (JJLlA (j! jj-uaHi l_^ Jl 3^ tjj-oVl tUj 1 nil 


•• 


pUuSJI 6*1 


J_JL9 JJl£. ^ j♦ j it^tl ^_j|IjjJ! £jufc ^_i-^Lj>o ^j| t-,r 1 t^»" , ,.l 1 q /Ctj 
♦ ^j.i.VI ^jI^JI ^-JjjI J£ JjUl^l t<LJjVI jl 4 _u_uL_uVI 

<>JlA ^Jj^tlLcuJ ti-dJi ( jr ^ 4 _jIj-C Vj 

(jljJl 4_J^1 j L 43 IZLII ^jSL^J tC< rtl~*vl i-4-^-4 4 L&ljJ (jljjVl ^ 7 * ^ 

j ^^ Vlj j-4i>»Vl ‘^Jji 

4_jL^_j ( j r £ JLlZLlJ ^JsIj-o 4-<_Lt-u cJLLa (jj£u (jl 4jjJa_<JI 0 Jui> ^ j 

4^tj|jJ! CjLuVj t4j^-tilll 0 juk 4 j^_us (j_4 (jfl Vfltj . AjJjVI juljjJI ^JuxV 

4_j-^L>'JI CjL-UIj jJI ijiiju dujjv 1 4 4_$-?eJ>>.j £j_>JI ^JSLcu ^yic, L_uL_ul Jl^jaj 
^^IiJIj *btjlju ^1 < n*>»Vl 1 mU»~ ^ylll CjL^jJ .1 ( j- A ^jJLc. 

. <-Sj~4 4jLa ^ylg. L&JJlC Juj_J 

CjL^jJLI 4>JlA ciJ!jIuI»l ^j-c ^CjJta «bl CjL_uIj jJ 1 aJJb ^j-a ^ <>nl JlSJ 
1 ^ < 4-iLtTuJ lLILlA Jl>»jj V <jI VI 1 jj^LSLII 4_5tjlj 3 Jl».Ij 4_5tj!j 

^Uj 4_jjnit_<3 CjLc.J- 4-2E-4 ^J| L-it-uToJ 4_j_jJL>J I ^JS CajL^ jJj 4 L^jLljjjV C_a_j£jJ 

4jjLj_ 4J ciU j ^_lu3 JJ La^LcJJ . 4 jj_UjjlII CjLcj^jsc-o {j-a <»JOta>*Vl 

1 LiuVl jjji£" ^y_4_ul Jlj_u *._ t^_jJL>iJI oL^jVI *— 



Hexachloroethane 

(jljjJ Jl»jj 



i_3^ii>.V! (J^ (jLitieJ 1 a g I? (j-ufijJ,! <jJ 4_uj^»JI 4 »_i i^itl (jjs 
Lliljj (Jr lc. VI <Lxjj^>. i^jSLx-i V jJufc I o^ia JjVLa 

(jJLc. 0 i j L-^j-a La^la (jj^b 
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fOuwJI 6^1 jBj 


j_u£]| ch® cJpjJ^ ^ ^ .‘~_J a jij^-JI (j-® CjIj j 

4_3fcjlj 4 I M i l 3jj>*lj 4jCjlj M l J Lc^JpS 4<^u£jJll (jJ JlA C-tjf^p (jyA 

4j1 mmII I Jufc ^1 (^jjj 1 g m l^p mi a J^.T ^LoLc (-dLafc £)l Jlj tj^lSJI 

u^i » cjLl£p>JI ojl^J Cr clj-«iJI (jSLtToJI JiUj <_pJI ^Lu Ju^-j 

^3 4j1 miTi L^jI (jJl fiLstjlj L^Ibtjlj 4 i mm (_pil I CjLjjp>JI 

3jS 4 j . u k ^ jr Lc CjLjjp>JI 4 >JlA CjJu Jl3^ Jl>. ^\ ijr cl^pJI 1 gK mi 

tj[£ jl^_£ 4 L^_cL?e_^ 1 LiU Jl£ c^jL 13 iSjIaU-u^l 4JL«l£ jL^j 

l^p>> (^jL-aJ ^Pllo>JVI) . ^jpi_tlu_>01 4_*_J_<_u ^ylc. Jjjj V 1 Aj 1 U>^ 1 , U, , ,'j" ^ 
. (pL^-u-Lt^JI £y* 0^* Ui ^ o 4 jL« 

J i 3” , „V -^.t 1 L-kjj-geTJI jj! Ju V t4jpi_Lll Loj-lL^jj 

4« ini ^P-C £j, U 4 JlJj-J tjtLcjJI 4 j MiJ J*\ Ml II j-Jj~ < M a jl J_U 

l£>>* 



4_st_j|j L^J (jj-^-3 £)! Jlj V JSLtHJI 4jj^pLJl CjLujj>JI cillji^ 

Cjlljp>JI Cj! j jljJJ £j^>» CxjIS^ L«1_4J I JlA 4_tc>ud (j^JJ Ju9j . 

.j_u£ Jl>. ^1 j^ISLII 4^tj|j 4-nfaJj 4_5tj|jJI (J-oAj L$j 4 jSLtHJI 4 j^PJ! 
£_j_$_>. ,jI ^A_u 44^tj|jJLI 4 in mU jlji.1 4_pj ^jyic 4jj-Ia.lJl 4 >JlA 

A^jLiSila Lpljjjjw (JL^J 3J^IJ 4 _l!j! 4^jIj (jJjTuIuJ ^IlII Cjljjp>Jl 

4_3t_jij-» < m i }j u♦" ^piii ji jJ,i j-j-xuv i_djj jIjjij 4^_5cj>j|j Mill 
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pUuSJI 6*1 


(jI jl».j cdJ 3\ \ i~i->ijl) 10 (_jJI u 1c. L&jLL^i jjjj Vj ij^ylSUI 

(_yC.lj.iII 1 gK mi (_y3 4^jl Ml' a L^jLLjc*. Ccl£ ijjjfcjJI 4 ccjIj (__,tn~ (_yj]l .sijJ.1 
Lo 4 i Mil 4 1 * ->Q 3j isy £-Jj4 4cl jj*. Jl>.Lj (J • Ij^.i" i n o Llcsj^ 4 i mi"j 

. Cij itl 4jj L^o Jl3-"i . n~ (_yll! SjLSJlLi (j_j£L 
4 i nil /o mi!I 4 3 k i o (_^fl lcjjjso i^JLlA (jj£L) jl Jli V 4jI lLLLs (_ylc 
i^JLiC jj£L jlj i mU 4ccjIj (__, t~n~i (_yiJI 4^ (Ji-ljOlI (jdjJiJI 

jjjfcjJI 4jtjljJ i. i_i i nU CjLjjjj>J! 4^ (Ji.! jGUl SjLHI 4_i mi_i jj>.| <—ijjjo 

S_L^JV J J I 'I 3 1 (_yj3 (jVl (_ylL>. 4 I II I tl 4_lj US itl $J Ufc C j^ lJ JlSJ . l JiSLij 

j |V| (Jj^i-Vl CjVLsJI J>I » _i tiJliCi Ccl£ jlj LgjSjjtj (_ylll di^LaJI 

.SjicLSJI ojjt jc. jLJi 

(jj/Ljo-V! I ijlul jl L^I ^IjJLI (j-ajtj oVLsJI tfjufc 4Jiiol j-oj 

L^jLLjcj. (jl (j-tjj j| jJ.1 uJLifc (_yC.lj*!l (J*\ i"itl 4 jjiIjJ Jjcj i(j-Cbej|j_! 

jjslSUI 4^tj|j»i (j-ul i n~fc.y I I jk *34 (_£jj£jj| lcj^?e3JI (_y3 (Ji.1 Juj jl 

L^cLuajI (j>i«_i (_y3 Ji-IjiHll jLp.Vl jk»_i (_y3 ^jt-Ti i n*i JL3 L^j| Lo£ i jlci 

ciUj j i~n I Vj . (_£jl>. I ‘L^jIj-i (J-*^ i n">*VI 1 Li la *joJ lJljjoso (_yj3 4caL>J1 
Lll j i ni~ jl Cc.ltVi,,il JLa^ i i^J I JLj^G jcl*j (Jj i4jjiiill ajjt (_ylc. 

.4^_jjjJ,l 4ljJ,l (jiu u I g_ik«" (_yi!l 4^.jjjJ,l jjljjJI (jiuLJ 
djljjjc*. jl (j-lji jGs i 4 ii« tl jjljjJI jl ioiLiil! ^jIjjJLi (j'»~J ' cj'°l Lol 
L^JLSLiil (_y3 4c.J i~i aj (_ ,j<jGJI (_y3 4JjLcLo jjIjjJI i>JLik (JliJL 4 _i_i i n M jljil 

V jljJl! ojuii diLljj^sJ (_yc!jcl! J< Mill jl jju .^jIjjJI 

4 j M _J (jCtl 4 ;-y Mill (jl (Jj i4jcjIjJI_I (JjjLo.VI (_y3 (_yjjiLuiVI (JjsLuJI (Jicl 
,4cej|jJI JJ^la i^Si (_ydCjJI i. i_i i ni l jyk tfjc lg l < -> u (_ylll 

4_o* jjj 4 i.'ii (Jjc>»J jl Lol jLi t 3 i3 jLiill 4ctj|jJI Llilj 41jJU 

a^ijJi^ijji^ijfj^^^Uj^viccij^-i^yicSjjGJi UJuj£i jt 
j_Lo (_yj^. SjJlSJI L^J (jj£i jl i4jJLui 4 i-a- mi L^jLjjjck. (Jo<j (jl Lol 4 i3«ll 
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pjwJI 6 ajEj 


jJ j ' «j-J ”»■ ill cdJjiSj-J-sJJLs ♦ (j1^-pJ 1 4SJU-4 jIj^I (ju dUj^ J)jjtv.lt 
JjLJ 1-4-4 4 JL 0 JI l_£J jaCJJ jl » MH t mV I (jj^_3 Lr^ <: ^t-L4 T t^ii (JjL-u^JI 

4_toL>* cJiajloO Cjlj, mi ~>tJ I &JJb !jy£ jl ♦ MH< mVI (jjjj3 (jl (^jlc 

JlLj j_jV! jl j_ 4-3 i^Lkil 4_3ojo>a (_yj (Jo-I JoJ 

j3l 4_lC.Cxjl^ LcA (j-OJ 4(^jO* I cJjJjloO jl JuVl jlJ-OJ t4-CUfc-4 c_ajjloa 

. jljil &lXJb 

tCjlj_tij>JI (_^ (j »i f^arlt 4 j jL>JI jljl! 4o £.jj jjoJI Lr^ til £is~t~n lLUjl^ 

V cilljJj jljJl! 0J14 ] 4 L 3~ m< 11 c-ojjLjcHJI JlSLjil c^ jLo*V cilljj 

(j_u_u ciUj£ . jo-T £jJ j)-4 Sj-jLLalUl (j_u_L?eJJ 4a jloJI jl j_U_j jjVI Jo- I jaLIu 
t^o-VI 1 ^ ts~)* ) 4_*J ^Jju JjljJloJI j_jJ^Iu_uJ (jl Jut-p-coJ,I (j_4 4aI l_Lu (jl Lei 
^Ju l_4-j] 4a5 L u u£ ji 4Jtiil (JLu2Zu_ut (jV tciJJj 4_!lotTn-uI 4jjJa_<JI 4? Jufc Lei Jl^Jjj 

cJjjjLjcILJI oJJb (JlSLtuI j a£ g (jl jj) ts^Tt) (jl L-LlIt c-ixusjj t4_toL>- cJa^loa 
IjO-UU (^y-LAJ Ijufc (jLfl ^jO*T £j-J L_4 JjL>*J 4 J Mill 4^-JjjVI Jo* I (_yj L^aLseolj 

.3j_4joJI £j_li >ui£ 

4J_4^L« ^-UJtJ (j^Aj tCjLulSJI ( 3 1~ V 4 JlIc 4_U_u_Uj 4_<_4jlo* 4_4_uloj 

V (jObJJ . jl 4~f.Vl (J^ ^-tTu-11 ^ 1 C, Jl^TuU 3jJu]| 4_i_ulo* (jl ijjj JuJ! 4 _lxiL>J 

■ ^ 1^1 <1 ->Jlj 4jcJUlj tj) 1 ->J1 :(jj-A jJ^jI 4jujI VI Utl (j.4 cJ^jau 

L^_4j_*_Lsj 4 4»UV1 (j-4 J^IjjV! CjLla w V 4 jujVI ^IjjVI ^JlAj 

lli-uL-uol JU^-L^I (^yi^Iu ^4-tiuil 4_<_olo. (jSLI^ (J^ L^J (_^-a^J (_^<-ll 4 rt 1*<-^iJ. 1 
J^jQj l * - L 4 Q » LlUJj . 4_4_uIo* (j_4 LuJ- 4J */90 (j£. 4J^J_u_t! ( jr 4 ^ ^jlLsJLj 

Ll^j_)I j nii Lulj 4^1 £jJL LujLoI jJjc. cjVj^lU p ( j_ a ^e_j V La 1 

tjtljjJI <(4_Jj_tiu)) ^ t Uj J t I~t ) V (jjJuil JjLtoLj \^\ i M4J jU-tO (j^JJ 

1 4_5la-L4 (jji^. «4a^-tuiiI» 4?Jufc 3^-stJla (J_4->J,I g .II (_^ <-dJ 

. (j-a^tj V (^JlllLj L^JOtjIja jL^ 

cal * 1 tla a 1 • U11 1 Ul-L jJLftj k 4ojJj~4 4j 14r. 3jL lC. *-1 *Ult ljjjLaj 

(j_4 c_3aVl 3jo*J_4 ^Jl 4atlaj 3jl_jJaJI ijaejVl ( joaj 4-l4 JlC.L-oIu p 3tl 
4 3 U < 4 cal r.Vl CjlaL^a SjatjVl oJJt (j-u^jLa tiJLcAj t(JoljJ! 
4 _jJ_4_c. £LiaI ciJJj^ 4 4 mi 1 (Ja /<L>34 a 1 ♦ UII jJa V ciJJja (jaeaj 


59 






tUoAJI 6&I 


^j-C. ^qJJ L^-cJlSj (jI 4 _<_uLv , ,,"\ ^Ull CjLcjJjlXI (jI ci.Lcu Vj 

till jij JJjj-Ls (j-C. 4_jJI 3_}jljJI CjL aj)UU ^yi^. JlJjj ^ 1 ♦ U»11 

. citfl (j\j j-L^j (j* 1 ^ulil 4 _<_ajL>>. 

. *Lj^_j£]| 4 Jl1j jcil 4jjlLaJJ oLcjJLlII JlL) Ijla ^jllu_oL>JI £)IjLa ^jjLjujj 
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o' 4 _S_jL_<jjJI I_Lj!j 

jLl^V! of Of.lWm,' 2LpJI cjLSKJ' 

<LuL l<u 5LI' jJLl q^hm o^LLsLj 1 $ mj L^- t a cjLajJUJlIj 
jljuVI j'j_4 4_IL>. 1_4^ 4 '^J' 

(J1 4 *h »l j <«o~3j Vj .q >i r^JI CjLjLkj 
o^Jj t J^ ULi(Pll oVUJl ^Luu^l 
cjUij_L*_II 3 < f cdJjL^ ^jl->- " <,d i j_J_jLj-oo-^^ ^jl_a 

o^KJI j J^b oUalcJIj j^olIjVl jl jl^!j 

♦cH 1 

Sj-jju-o CjI Jl>.j o-o 4_jj>JI CjLoKJI ojSjjj 

j! Lp^» o^ *'j-<-u (J^ ‘ <—Sjju 

Ll_£Lxj$ . L}L>J' ojla o-a ojipj o'j V LjLoijJ 
Lbl 1 < <a if. bj <LpJl 4 _lL>J' 4 ja A? ^Jla jJlSj o' 
0JlA t. < 1 1 m i Lu-tuijI L^j pill 3jj) <<ofl o-^- J*-^ 
4 ^ i ii < o' l_t£jjl bjj t Uj i M^. oj^*3 pill L}L>J' 
4 _lL>.^ 4jp| 4 -lLv 0-4 l^.aiTu u 1 pill <i' 

* Laj) l^t -V i 3j) t->-%. o^ t^Jil' 

£-LLj 4 _4l_jJL>J ' L 4 ]p2J 4_$J£ J*Jj 4 l_4_3 ^j_3j 

. 4j « <^t tlj 4jU>>tt' LjIj^Lx 0-4 <_bVT ju oj^-*-^-f 
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pUaoSJI 6id 


Ijjisuz ^ ^LjIjS (jJuCu ^jlj JU V t4_pJl 4 - l L > J' (j£. tluJoJI 
IjL^J 4-L^Li) 4 jL>.| LjJcvj u )3 LpJ1 f^Jb La LLuuAjI Li Lljj La I )3 LpJ1 
Ijufc 4_*j|jJ! ^ukL) Li II ^_£tJo.l SLpJI £)l LtlSJj ) 1 j-<-uJ I 

4_cjj Jj tc-.t-cv.Lcl (j_a (jj£LII Ij-A 4 jjj^j La Ij-L^ ‘L 2 JH 5 &J 

.Vj 

. 4—0. ^_j_c I a LuTu Ij 1 4_cv £ Lulu I ciJ Lafc <j I 4_3_jJl_uJ L c_£^_*a )j 

(_3_o jj jp- ijr Lc. i<Lp. CjLal^ L 4 K 3j-5c-uJIj ^jLooJIj (jLuuVL^ 

1 g ♦ ( aLufuVI JicLUIj JloHIj JLoJIj jjct-uaJI 

(JU -&-1 (jl \jJL& LLlIc UdLLtUJ .SLpJI ^j_a 4-jJlo. SjuaLv » LuTu 1 L^jLj t^jL-ujVl 
4-^L^JI Jjij^iJI 0 - 0 6 ' 

( jr ic cJdjjLijl ^1 *L 34 La Jl^j cr^J i U ^-^ J-A ^j_a (j*u 4 _ 4 jL 3 JI 
♦ 3 LoJ I 4£jjuz LjLuaj V 1 ^ K tj t^^^oJI <i (jr tii]l 
3_iLa ^j_a »Lllu-u j £)j.i 4.oJI g Lulu VI (jl Jjjjjj-dil cJjl^ 

4_u3^La 3jL« «Protoplasm» ((^j^Ljjjj^-JI»^u_uL c-t-j^Ilil 3jul*-a 

4-jj- o Jl Cj^LcLUIIj 4_joJI 4 L iViV I J-J-O- L$_c3 ^UJJ tL^loJl j-3j 

.sLpj] 4o.uai 

3Jg^A - t f uil 4-u-uLtuOiJl yJt t4_oJI ^_tc^ 4- p JI g Lulu VI £j^-f ^aluil 

(jl 4-U^L-toJL) LuA jjy-LJU V (j-5CJJ . . (j_C 4-JjJV. I_4J ^oJI 

tc-uojiJI jaj-<-u jt LrtULc jaQJI joj_<_u (jLuaoJI jl <jLuuVl£ <_yoJI ^ISJI 

CjJoo Jl^ ^ylll CjIjojulLI 4jbcluiVI jo^-t-u ^^oJI ^ISJI LuSLIj 

. 4a 4_Llj_>Js I 4-ouJ I 

l_4J 4 _jj-jJI h 111 C. 0 1J 4_jal_a 3jJa LjLs Li I tiJLIi jj_to!a ^jl LuSltuj 
CjIo-jJlI (_p3^_JLa JLojJI CjLo- I . L^\l /,,. ,jJLojJI CjLo. ^yz L^i y>- 
L^ ^ 3 u i n Jj ij-tiuJ j-t-tTa V 1 ^ KIj t4ajIsjJlj BjljoJI i j r a 4 3Li V a 
^ 3 m ^ 4-uLuJI 3j JljJI La I .cilLi jac 9 -^jlm Vj JLojJI (j_a CjLl>. 

3jl jpJ 4_)j_jJ 1 CaajJU Li I jjl£1\ I JaJ 1 ^ 'X tj t^jLajJI 3 ^Il3 4_^L_u 

tjJoJI j-Aj L^_La ajcv. IJcu^ . jLLa^VI t?L_a L^HiLj q .1 a Mill 

Laj . al^^11 4_)jaJI ^jL>. t^L-uJI Jaj t4ajaJI (j-LL cr^ 

3j_5e_tli 3j_j_i_oJI 3jJlJI ^JlA Jjatla ^ jy IL>. 3^jJa^_a 4_u_aj 3ju^ VI 
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Jl ^LuuupUl J5 Ia pLaoSJI 6iJ 


3LL^_II ciJJj j_a t<Lu>JI j.'S3 ' * Lulu VI £j\j ciJLjl 3t 

i g.lg.'fcTj' (jj^_L ^yC. 4_JJ>J I ^_LC *L_tluVl J.4-U Ju9j • J-4-Lll 3j-ALLlJ 1 m) 

ijr £ L^JSLIj t L^j 4_L_jj>J, I 4_Lj_lII <j_a LLlJu 4.lL^ 3 VI LgjjLa i 3j 1 Ju3 

ciU3 JULcj . LgjjLa (j-tuij £y*J L 4 J jLLs-* Lj mi < 3j<>n tilli (Jjloj 3j_a 
^ -. L t T u .a (Jj-Lfc-a (jr 3 duu^>j Lil ^3e_>«JI ^ < til l 3 jj1j 

(j-Ij J&-LJ1 SjjJL ^flll > tl4 Cjj-l£ 0j_A (j£Jj <*UI (jy^ J^-CuJI (j-A 

tilli <j£. cJiiliej (Jj-^l 4_3 jj_Lj j_*-tJ <^ 4 ^ t4_pJI *Lu!uVt Lai . \-£±j£j2 juJuj 
^yjL-^t^il 4 _lj^j cJiLLcj LoLlL JjLuj <jI Jjlj j_<jJj j3Ltl4 L_3jLl>.VI 
CjjLcLaUlt jya CjIj miT. (jjj-L l yc. ^1 »Utl IJlA j-Aj taJ < m^v 3_}La (j£. 

. 4-iLuaV' ^ J < .1 -v 3 _}La ^Jl I ^ 3j . >>j 3 Jlj Jl>. 3_iLa ^Jj 4-uL-^-tSLI' 
(jLLJIj (_^-l.l11 JjLuj (jl Juu j-4-u Jj-LJI I JlA 
,,, \ (jjj i0jLi-as*~ 3_}La jjyJI (^jal Jl*JI (_J_u_<a3JI 4_L.La.ju l-£^ju L^_l3 I 4 Jj_ 5 tj j 
*£ J < n*w (j-« ^1 j| 4 j jl <>>r. .51jJLl 0 J 4 J ljul Ju>o (jl Li*j I-C 44 J 

. 4jL£ (j_« Ij^selu V Lj^>* C^t-J-uslj LaLL Cjj-UU JlS <^ 4 ^ 

IjuA jya Lfcj_j£. (j-C, 4_u>JI ^LufoVI j_L^J 

(jl^_L>Jl Ij (jLujVLs 3j-<fcUaj 3j-<fcLIaJI i_dJj (jj^-II 

CjLjI^ (Jj-stlu LpcjjJu jLl^ 3 Lt-uajv L 4 J t_j jiSLIIj ■ L U>3tl ( JiLa 
jJI Lajjju Ijjju ^U»3 cjLLuJI . La*L l 41 nil 4 JlIL> 

*LlJuV' 4_u-oL>JI oJJb i_3jju "i? ^yx .jj . Igi fliy 4 I mi" 4juIj Llibljj (^1 

j\-SLJUS I 4 J ^-U-J 3 ^_ 5 C_t^JLj t 4 _L>iJ l^-LC 3juaL>JI 
.(jbsjJI Cr'i siLbf <d 

Lilj Ia 3 i«Lir»JI j-yj sLuiVI (jij eJJt, JSLj LUlSjjl^ 

3j_&Ui aLpJ! (jl l^tf cl-Sj-JU La 1 1 g 1 fig] SLpJI yc. La l^j mi i-3j-»j ^ 
CjJuxj (_yjjl Llilj-iitlltlj 4-ijLua-iSL!I dj^Lc.Lil!l llUj L—t^-Luaaj 3jUj^ 

.L>UJI Jib 
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6 


<-uVl » Ij- J l 3 Jljvj 4jj>JI 4_lL>JI 

LajLs ULc J!laj t»l m i »l (jjl 4_jj>JI Cj1_oI£LII 

i J-jJLaIlII (j-o 4 jlJLj 4jvj_} ^.Ll 4j!<Ju 
4 3 i ~ V a 4_jj_uh_*JI CjLiuj^>JI L$_La 

Cj^LcLaJLII ^j_A CjLjLq 1 ^ j ^ La_£ t<_ <_iI 

Cj Ll1_a-*-J 1 j__j_aj>. L^_l3 *3j 3» 11 ^Luusai 

*JL*J! (jL^ Ju9j . 4J9J>j ji < m j 4 _aL^JI 4j^_oJ1 
jjt 1665 ^Lc ciJj-A cj^j jj ^y As* j)l I 
C>13]| JpLSj 4 a tV< r 11 CjL^ualjUH 
juxt till «cells» Lj>L>JI ^1 L«_tk. jlUj 
4 _j_L>JI t 3 <^»J ^j-4 Jjl J_A (>LJjLlij_^JI g.\ a 1 ♦ II 
. 1673 2LuI^JI 

4_pJI 4 _lL>JI CxjI^ <>> a J_l>- ( j- d 
i^JLx-U 3_i Jl^C_A ^_iC gt 3 U> / /^J I /-^>1 tl 3 \J Q rr- A 

g L o lfc Jl i_£JlJ £>5Lj ^aJ 1950 ^Vc. 

. 4_jj>JI 4_ i L > JI CjLajJLjlII 

j • tl ^LLLa ^a-3e_». Cj|5 4—l>J1 4_lL>JIj 

U 1 c, jJU. ^j-A 4_*_>j»a 4_t-a>^j (^jTL^Tl^ 

^.4.4L>. l_A_Lu 4 L>LkJ! 4 >JlA (j_A Q^-jJLa JJV 

j! 4 _j_L>. Qj) J 1 4 jLa <j_A <-jj-3j La <^1c (jLtaijVl 

. 4 -lL> - (>u}LS J_». 4_3fc_A 4 
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pLiuSJI 6 *J 


4 *H 4 < <n oLjJ.1 ^ ( _yJ>JI J-<-aJ>J! ^jjSj L^Lkil £_u_uJJ 

J!uu L^-L u i m^ Hj pUI ( j-« */40 ^yic ^jIL>o ^y^s ^yla-l jJI JL 

*UI OJJ cN»- Lr^- { * * (l)jj iy* >^5 (jr-Jlj-^ -i^jll *UI 

*/60 uj^ *UI ol ^ • «■">»t l (jjj y* /5 ^JlILj jj^jJ.1 

» pL-oJ^l ^-t.a->J ^ylSLII 4 Jl3^JI yA 

4_La_pJll JjI (jj& (j\3r < n^VI (j-*J ^1 JulII yA L^jL>.LjIL».I Lj5L>JI Jl>.Gj 
L^- j-b <_jj_CjJLI j-±£- L^jLlLs-C. ^j!jj yA L^jI t 4. i L > JIj 

LojlJ_cj ^1 \$\ ajJI 1 ^Uy<I ) 4_L*j t<tU! I ju* ^ Lkjlj^Lj 

i l_Jj_HSLjJI JlLo 3jL**|J 4 _lL>- qj 3 (JjSuJ ^1 t4-lL>J' JlJJVJ £_yJ><JI 

VI j t4_j£ <_y£ ,m <_ylc tin , ,,j yc. ih'Sx-a (j! 4_J Jlj V-3 

3jl>.IjJI 4_lL>JI ^jGj cjVUJI ^jla (JlLc < ^1 A^-lt £>jl£Lj| I jla 

£ 4 t»l f~t*n mI (_y^Jl 4_cjV-ll 4 j^>JI L_ajUijJI ^-Lgjs&j Sjb^-iil 

LgJ L)l Oj^ £liSJLlLjj i^ia-jVI CjI j I 4 » ij 4^JL ^J-Sj 

u jJLu L}L>JI j (jla t^jLaijVI t LjJjlII cjljlj_pJI Lai 

I L}UJ! ijyz 4-^j1 mh o CjLcj-<j%-4 cJLLa I JsyjuS toljms 

^ 1 1^ >r, JLpo V SjjLstA cJijLIi^j ^LjGJI 

iy tjsr < n^VI 1 /-^" al ^j ..ATitl < ^ol_>. jl ^-v.j / a. 1 ♦U>fl ^oL^G-cIj 

CjV— tia-gJ 1 (j^i I Vi It jL^j t( j3JjiJI uVj i nM ^_y-jlj (j^l'Vttlj 

t j_^V (j- 4 4_GljjJI CjLiLuaJI JGjj J^oLuil jL^>.j I^ t h^iUj SjLjaJI 
JJlC 4JLiA ^..Ic- ^^geTu LMJkJI 4_l^L>- CjLc. y<±sya> £ya yj£h T jL^-j 

^UaVL, ^>.Vl oLU^ilj cJ^Lkyi «Liii (JjsI£LI! (jj i ii i~!l 1 

.£j,l yt ^L>. y\ 

3_lL>. ijJLljii (jLi Jj_SJ! jj-SL«j V -tiLs u^i i^iV~II I j^J Ij-Iijj 

llII—LA (jU dJJj . I^LlSj ^Luxj L>UJ! 4_lSj JIL 4 J jl L^J jj£L «-1 
. L>UJ! (j jo ^l_jjVI i>juk (J^ (j-u 4 j Mill 4$j.~ miU i~il a i^<tl jjjj 

tji-l Jb y jj 1 gK i~i 1 gjt-iirj jl JL>. jjjs SjsIc. 4 ci is~i _i «UL>J! 

I jut j-*i_9 iy>j^Lij~j < 11 tl jojjiLi <3jju jJI (JjL-uJI llU j jl Jl»JI I jla 

djLLa 4 _l3 j I M~j i4_±j!jlJI 3^j^>JLij (jjLj-c-lSLI! lLsI MiitL JjLuJI 
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6*=JI 6*laJI 


1 »*U HI 1 ^ t^ll^vij ^JlSLtiuVl <d ^'"4.11 cjU_u_u^JI 

^J-lSv-Ju-J L&Jl_Lc J « Cj L<3J_4_UJ_U I^J I )) Jla / A A h r* a $. Ll_<_u Li eiijJU 

«Lj^jljjJ^jIlJ,1))j 4(J-ajlI 1 Cjlj-La^j i<(Cj}!jjjliti nil)) j tCjlluj j-JI cjljjj^>. 

4_aj^LI1 ^LLJL j_£Jlj ( _ jr ljl L^L LjLp-l (_pit 

.4A±}\ *U.j? 



4JL>.I JlII jlji.1 (^ jJl i 4_iJ LJI 4Ti-U3-A Lj 4_jL>J I j I Jl>. t a 

♦ > t ^_^_ < _ u j ^£| 4 juULo 4-uTu 4 jLj SjLc lJi-uojj t4-JL>Jl (j -* 3 4j>.jL>JI j! 

LJLjLs IJljv. 4- i L > J 1 jljux. jJLuj 1 g <>nn Lg-Lu 4 _La jLiilL 

l$3* j ** ^j^r<-iuj>oV I) ^^-itra-^o' 75 y>- 4£L$_<_u ^JLt-^ 4 4ja^JI 

L}L>JI Lo jl>. jl jl>JI I jukj *0" gj~ nut! _« ^3-^ ^L * 3 

(j-saju L )- 0 4-ul^ l>JI Lj^L>JI (jr ^ 4_£Jj 4jjJ j)ji < nil t^yz 4_jjLuJI 

^LLb_! ^-£s • > tl 1 ^ ,'^. * \ j)|j^?e_j c-tj^lu ^IJI 3j_uSL!l 

4_u_4> jJl 4 jj-4^iaJ' CjLlj3_>JI i^yz 4_ul4 _lL>J! jl Ju>. 

4jj)<>>♦ tl u _}L>uLj 4_cLc 4<7 is*t) CjLuj^>. c-^pjj 

1 _AJij^>.jJ) 4-l-LA jJl ^-<-uLj t 4jjj_LaJl 3 _<_u^L<_uJl CjL} 

4C_j jh <.^1 a n i \ c_i | j_uJ ya-ujya] I i ♦ ^j^.<-u_Lij><J 1 £—A (^jJI L^jI^ 

L^-L u ^L>oL 

I J-ZtltA dJLJ ya-Ljjykl I (jr L c - (S 3 -‘~ ><J 4_C. y^syz SjLlC. cLJlilil ^3-^^ 

:^ j7 JL l_4^ ^ > tmjltl ^ 3 ^J ciJJ5 LuSk-^jj t 4jj) <^r, BJlcLs ^_c 
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fLjOliSJI 6iJ 


ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 
/ \ / \ / \ / \ /\ /\/\/\ 

ch 3 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 ch 2 cooch 2 


I O © CH, O 

CHO PO ch 2 ch 2 n-ch 3 oh 


I jj lj_u£ 1 t~ij i ii(J jI m i T l i? ii t ^_3J 1 ■ 1*1 j ta j" 

UJiloj i3jj! JLi IAi»Tl 3jl£.LaJ!j (J7 l£L (_g jJI s;j^>J! 

J< ,~|11 i—iljukl jl 




JluJjJllu ij-jJ I 

4_j_<-aL>. i 4 j \ ->JI jl Jl^v. (jr ^ J - j_l I j-tL-u j-al I CjIL^. L-t- U ^j ( jr 3 ^Skj^Tljj 

<j j__>JI (^Jla ^ylc. t t»Lj-^-tUI 

.*LU jl 

(jia-J lj (jr JLc O-'^-J 1 g ( a £j-i 4 I CjL1j^>JI (j_a (jLcjj ciJl_LAj 

;j)" j jl ' l) J 1,1 J J^l CjLc, j_a^?e_a ^JlLa 4_uoL>JI CjLc j_a^>Jll 

4J,m CjLjjj^. Cr^ 4_bt ^!u i _ r ic- 

.«aLaU c-cse-o» 4 jLj £j_<JI ! JlA 4 Jl>.j ^LU ^^La-i-iVt 4_! j. < n n j 

tiJJj J jU MJ ((^UiJ 0jl£» (jy < Mj’°l 4-jJ 4^1 » I' CjL!uj^>JI (j-« ^' 

>U 4?^ JuL^JIj i^j ts\ 'fC. ^j_a (JJ&5 Cj15j^_>«JI ^ -- L ^ > . (jylc. 

4_lAj Cj I 0 4 JlJ-lI J_42_<_u^_ 42_j I £■ ^->- 4_JJ ^ Jl^J 1 ^J-t-U^A-t-uJ I ^JlLa 

<bV aLall ojK j-^3 4Jj)^ < m i (JlLu ^ ^a Mitl^ 4 <Lj_usL>JI 4>JlA 

4 J " \ ^tl da^-O- JlLu LcJ-U '■ t^> s>4 jJ^-O^Li-O £j-A 

CjLcj_^_3c_ 43 (j_a ^Jlc. \ c. (^jJ! jjJj)ji Mill (j-* 
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6 *=JI 6*laJI 


L^>lLc-i LuL^Jj 1 &j. L^j| Ju>o t4_L>JI 4 _lL>JI jj Jj>J 
j>j) <7 (^..Lc 4 jjIL>J»I cjLjj^_>JI <>jl& t^LJi <LAjlSJI jl 4_^>JJ 

Lq-Lu 14_j^ jj-u-^JLaj ,U! c-jJlseJj l^Lt^o 4 _uLjj-^ 4_L^_tiuj A^^sc-lIla 

0jS3 4 t nil 4 _jjjjj£j j Jl^JI J_<_u}L_JI Q^S J l U I 4_loj 

. 4_Lc 3 Juju 4_3tHl3 4 jla j-bl_uj^ g. U, I 



* " 11 | J_& ( J_C. IjljI . (els I Jl-L-lJJ A / ,.J-AJ I) Jj-A jJI CjIIj^v Jl_OU Vj 

m <a» n £)! *LU 1 s~h->■ 4 OjI^ ^ 

* *U,I I Juju 4_ujJi£]t J^o^LtaJI JlLoj L^-Lu 4u£ 

I JlA t Ju£ (J_a luj^J JiJj aIXI J < 4_lL>J 1 £)l L*jj 

<4_u_AjJI Cj11^>JI q -a ^tQ2_lLd (jA (jj£u_t3 4 . lL> JI jlju>. 

4 < (i a^La £jL>JI ^1 LcJjlII 4_S_tlaJI jl 4jjj_3_<_aAj| 4 ^eTll3 

(j? JLL_a]l 4 <7 1 U U 4jjj <7 mi At 1 4_3elu <4 - lL> JI £jL>. ^.Lill 

4_oj_>j-^jjJl^JI J_<_uiLa]l jJsj Lg-La <4 u l > Jl ^UU 4 _<j<^}La JiJjJI 

. ^ULl ^jjc. 3 JjlL_ 4 jl Ju>Jt ■ Ju_lIj A , Atl CjL!o^_>> A j Ut 

£jj 4uj>J I 4_ i L > JI jl Ju>. CjI J_uJj-<L-tijui I CjUijjjv mmj 

CjLl-Lo1^ . CjLujj juJI ^_<_uLj <__3^ju ^1 4jj_tAajtJI CjLjjj_>J I £)_« ^->*T 
(j-« Jl-iJ-C. jL>JLj (Jj-Sv-Tij <CjIj jJI CjIIa tjj* 4^^L^c Cj11^>. 

(jAJjlj-jJI CjLjjjj>. ^_y^3JU jJAitluj .4 j^T<j»JLI 4-u-LaVI 
<4-d>Jl jj_u cr^J jJll ^2ju 4 _iL>J 1 jl Ju>J ^LcaJI 

. Lla ^jL>JIj jJI 4 _La jj_uj 4J^ jl Jl>JI J-4J j? 

4_l*_u_L 2_1 I 4j ^UJl! 1 ^ 4-Jl>JI jl Jl>> I_} cjLLujj_lII CjLIj^v 
^LX 1 1 ^ < a V i cjI j- u J j) < 7 (<i ^AlI JlLd ^ 1 j$-y- u 









fLjOuSJI 6iJ 



• *Uij 2L^Jt!J ^1 *l>Vl VI ^Lki! J^lJ jt gjU. 

jl JuvJl ■ t^s, ^JLjj iaLaJJ ^ ^ ^ 4 j jpe-Ju-U ^_lC pjAJj^_J! 4_l3j La I 

.CjI J-j-^^-3-t-u^-3J 1 CjLjj^->J jJl^JI O’V 

CjLjj^>JI ^j_a CjLLa ^j_a 4 _lL>J 1 jl Juw I ciJLLi ^j_a py\_ujj 

( jr -L*J Vj . lULjj 1 ^ V> SjJ> £)jj 1 £ ) jlj-StJ JUoiIL>iJ 

4j%_uj 4-t^l^ ilLt-pLaTi-a j_& ^jj <■ «>> 4 _lL>JI jljuw I \jjb 

(j \J c-bbelLJI ^jJi] i_dJJ lSj CjLuJp>Jl oJJt Q \.j 4_ajL2JI i_bLfeIt]| ^jJi] 

. L^jL^j <uL>J! aUl cjLujjv U[HJ <m3II L^jJjj 

VL*_a IjjJ 4_j_L>JI jlj_>- 1 CjLLuj ^_jJ 1 CjLuJpv l-<jlJjj 

CjLj j_aj_^Jij CjLl^JI (j_a 4 tfh-Va LcI^jI J_l3ILuuj t4_tL>JI JsaLfuj 
Ji.b < till £yU JjLpJl CjLjla-C. ^-Ic. JlC.L_uj CjI jJ-aS" J_aJUj itliljjjVl 

Jl cjLuj^>. c-. u l. 1 j . L^-jU. jJa!jJI ^U! tU <<>jJl £ryij 

£p«Vlj ^l^jJI cliLila^. LaLfc jl Justll ^_y>.jL>JI , ,.tl ^Jb. BjjLjJI 
L}U J-L43 2LS>*JI oLa>U! ^^3 t ^\ ^ISJ! ju^>. J^b 

3jl <>iU ^1 t nyhi\ Ji£.LaJ lLUjuj t4JLp*jJI L}L>JI ^j-a ( j-a 

4JLlvjJ1 L>UJ! ^>*L^jj L^jIlI^ Laj_cu^ Lj^L>. 

j-g&jJI ^Ja-i-u ^JLc. j-3-Ioj ^yZUl ^-uzaJ.I CjLal jaJI til!J u CjL1j^>JI eJJb 4-i-ttiJj 
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fc-pJI 6*lidl 


(jt . ^LLlU yLuJ\ 4j! M-J ^ 

^jljjL^JI 0 JlA (ji VI ‘ I ^ l^jIj ^ 4-lcoI^ILo CjLjj^jn. ya jj 4 _iJL>JI jl Ju>. 
j_L<U (jljJu>JI t1^~H <<^>y Mi l uLal 3~^VIj 4_tL>. _}j Jl>. JiiL>J ijr a^j 

£)ljjL>JI 0 Jl& 4-nTaJJ (jjlSJI J < n*V Ji.|j 4_2li^3 4jj_5fcJ JjIJ_ t_uJI JLSlul 

j_jI_Lc ^1 1 g <n < «3~ t Jj^IaJI Cj^L^Lj (jioLi ^Loj CjI ( n 3~f 1 dJj 

j_ljLj C<->U 4_3JLLa_« 4 _jj_?c_ 3 JjjJLJ! lii^seZo V ^-y>~ 5j_l*_uo 

Cjl5jj^>J! gJ^j| ^LseHJI (jljJL>JI 0Jufc JlC.L_uJ dJj^ . j-stjJI j-lj-ol 

3j_CLj_a J-LC 4_3j^_Laj Jl£.LjjJ lLUju * Lfcj^lJu jl <LjJj>. (J^ju (_ 7 I<JI 

.(jL_ujVI y&j LcLlII cjljl^-pJI ys <?(^jJI L^L>J1 
Ja-Lgfcj^ 4_tL>JI itinij j_3j Luj-oj J*v Mill 3 ^jJlCu_* 3l jj 4_pJI fiLtiitilj 
t4_L>JI 4 _lL>J1 CjIj^SLa ^u 4>1 ^j-o 31jjJI j-tTuuj . l_<_jL>- ^j-a ^j^L j^Tc-u-uJI Lgj 

1 r^ i h q Lul jJj Lg-*1 1 m3*i!j 4- l L > J' 3L l>. ye. 4J^_<_ail 

3jJl3JI Jl3j3j 3ljJil yc ^L^JI <. 3 <tl ^j| Ljjl>.jJ -y * ^JJ L^L>JI <>jla 
^j>-VI c_j_u^_L_JI j_^_Ti_ < -u_j Lg-Lu ^j-o 2>jIl£s Juu Cjj-4-Jj ^L_u_3jVI ^ylc. 

.3^11x11 4_3jl_tij *!.al 3lji]l (^jIL>J,l 

Cj L_4J_<_u1 ^-t-ul—l l__£j_*_J 3 j—IULL 3 ^ LiaJV I ^_ T i_C. 3l jjJI jJ1_>0 J 

1 4_uljjJI J-cljxll tilij (cj1j» « <<-MI) 

l )^^3 * 2j_txU J j^>*j 

^jj| 4-JJ.IJoj>J| ^_UJU 3^-^- Jl>.( jrpj)j-jil 

t(^JJ_(JI JJ_ljIj ^U-uLj Jl>- 

4_uIjjJI CjI Jl>-jJI jj JjLjjjJI J_^5ej ^Jl!I ‘« DNA j-ojJLj 4J 

3j— l.♦_<.^> CjI jj t _ ;r Lc ^J_t]| <__JLc! » «Cj1-Ll>JI » ^<u-uLj l^^ju ^3JI 

^jjjJI jjjjIj ^u-ul-j L-SjJU (Jjjj CjL*_$_>u 3jLl£. 

3j, 3 Mill 13 iU cjLLuj j-JI ^3-jJL^Ij ye. ,J^umX\ tRNA 4J 

L^jI^ LlLc. j. u »*i jlu»> 4_lL>. IIxSLaj . L^JU^eJ tjr I(il 

4_lL>. t^jLjJvVI ^^Aju 4_^jL>JI gT< A .Uj 4Jj tCuLuzse-uj «U *4jI Ju 

^>j_a c-.utJjj L l i ^ I <^>tlj uUUuJL ^ jt j>JI ^jjlSLII y* 

L^jLULCj ^j_^jae-c y& mhJJ 4 3_jI_lC.j 4^J ^J£Lj ^j-<-u^J.I LfcjjJ L}UJ! 

.^\ ^KU JSLiJI j^Vl 


" 





4 j)\ I ft ti\\ 


1 ^ A M U»j ^ ^LjJLll ^LljI 4_j_>JI 4_lL>J1 ^J-oLjuj 

£\ j_jI j L_3l_L^T (j_4 CjULa £—A 4_jyj_>JI 
. Uaj 1 $ n^p £)jLuJ L*-£I' 

^_4>'L_^_II J_»LcuJI cJJ j CjLuj^JI £JlA > < <i 
t4_j_>ji 4_j_l>ji ^jJIj >mUj ^ 4 Miti 

_L_<_u_>- ^y_3 j •>» H dal mi f tl ( a J-^ (3^ cl yit-u-l. 1 

4-uLj^_£dl CjpjJuJl ^lcv CjJl>«j 4_uib 4( jr a>dl £yl£JI 

^ 1 «>> ♦ tl dal mi < tlj ^LatdaJl pdl 

L-kaldajdl £)-« LCjLjJL^-Cj 

, 4j^-pdl 

Cj>LcLal]l 4_l£ pj (^jdl da_<_ujJl j_& ^LUj 

‘/90-60 ^Jljo- Qpd j-Aj t <uUdl Jidj 4-uLi-c-tSd' 

(j-4 BjJlJlLc c_£l_u-al_j »^-1 Tl^j j_&j 4 ^j ^L>jTt-u-uJ 1 ^ya 

(jlp! (jJl_t^3 4 <LuJl*J, 1 JlLo 14_u L uc - t^d 1 jljdt 

^j_j_}j_t-aJ! CjLjj_j Ij ^J) J ' 11 11 CjUjj_j I (jyj 

0JlA J_>.♦ ^-Lt-a-L^-t-Uj ^-U-oIjjjJIj 
4 Lupjj jj^_jJ! jtLd (jr 3 L&Jsjjs-j 4 mm (i ^jMjjJjj-dl 

4dao.^LU 4 ? Jl_A l_j_a-jJ^_j_d 1 $■ 1 41 f. ^ jL5r*i < nlj 

CjLAj Jlj9 4_aLc 4-j-^gj SLpJl (jL Jj_Ul ^ 


pUuSJI 6*1 


CjLjjVI jl j^LoV! dJufc <j-o JSLJj *CjLL_o>JJj jLstjJI 

J^Low jljJ.1 jl mi* 111 4_ii^c. < L> < ,>> ^Ic. JlC.L-uj j nj <-^» 11 eliLjjLS t <uL>J! 

<Lj_uaa_*JI CjL cJb-LlJI J_u-ojj JicL^a ^j_u_uLjj_JI CjLjjIj *4_lL>JI jl Jaw 

. I JiSLaj CjLxjj-iVI ^-<-uJ ^J)J < nK tl cIiLjjIj Cj^Lo^jlII ^ylcj 

4 _jJL>J! juwjj tBLiJtll 3 jjL_u_U 4 jj)<»>SI £)£Lcjj 

4-U-U-UJ £*J Jjj 4j^L) L^LLLuJ J-LA^ J J_3j ^jfcL_uJJ <LpJl 

cjMUI ^LuiiVl *ju* Lu J^r" I iMJ . CjLujJ joJtj oljjLuk^J^SJIj 

. J < n*wJI » Lum^ 1 4jlI Cjljj-id L^jV Sj-uoLs 4 _o9j 


CjI j S jj ,>>♦!! ^j^ju jlo>aLj (jjSLa 4_La_u_uJ CjL£^-« (jj_A>jJl 

4*UI cajja V ^jjjfcjil 0j_A 4JLjj t^> tl J-uiX-t-gJ i 

. ^OeowJI 5^_jJLtc3 Cjlj-La^ 4_Lufc 4 -lUwJI Oj-uZlIa (jr 3-a olLI jJj 

JJ 3 ' -J_dJI ^JILa J-t-^LL*JI ^y2JU Cj!j Jj (jj_& jJl &JJt> i^yZUU L^oJ j2 JL9j 

(JiLfl JlC.L_ujj t4_L>JI 4 -lUJ 1 jljow 2 ULw La lj jun L^ <j-\awjjaJj Ij 
jA£l L$Ll>oj t^LU CjLajasea ^jafcjJl CjLajaw JaLaj! oLcj_$a>JJ £ju& 
LaLa IjJu^_a j gTu fcJj . JjIj_<_u UJJOW i_4J Ja^LiiwVl ^ jr l£. 3 jJu9 

diljj L^j La JjatUj J < .i^La L:JJjl£ (<Ll>JI 4_lL»J' 4^LLaJI jjLt-sa_« 
^Ul u- 4 L® Jjotlaj Jj Mi*s l ^yjlj 

^jowVI j!jJ.1 4_ilajfcj La_4 t4^LLail ^j-o j-u^ jJl^ SjLcu^Vl ^JlA ^j-c ^o_aj 
tj-U^ £.Ja_U 4 _lL>J 1 3Ju-u^Vl 4 _Jl^_C ^luj ♦ ^J^LljTt-H-g]L 3j)JJWjJ,l 

. 4awL>JI JlIc L^l JiatZu-uV 4 _udLow 4_5e_<-aj| 

:£ltj*A£rij£J! 

(jAawjj Jlo_^J I j (jjaj-SU! j_asl_Lc (jjSLa 4jj_aa£. jl j_a CjIj JufcjjjSLII 

plXI l^3^“ L^-AJij_>.j 4-u-u-a (jlj-aa-ULil L^j Ja ^jjj 

j^Lgo) jjS^UJ! JlLo t3jJ ulLo JK m(I 4_uIjJlAjjj^LII <>JlA Jaw jj j 

(^jJI t / >^s 3 II j. ^ ,< ,u j_Aj j jj-SLt-uJ Ij t (cL4^LaJI j-SL_u) I j (< <_L>J1 

<L3jL_o]| 4L>j < M ill CjIjJlAjjj^LII CjLajaw Jatla Ju9j jj 4-<aJar" > n 1 

" 


fc-pJI 6*J3JI 6^LuuSJI 6J0JI OlA>x> 


Juv^j (^JlII 1 mi ill JlLa plXI £)LjjJlJ! V L^_uj j-i^l CjLjj^>. 
w 4 _uLl 1II L}UJt ^jljjL^. ji! jjij)i < <ill jl cjLjLjJI cjLjjj 

.^UJI ciKj, oLUl 

t^__4-SJI CjLuv jl .j .. U1 U jtl CjLjj_} ^jJI ^LUI 1 mmII eia^lifcjj 

J Ml" MJ <(jSL lL> J I )) <—SjJU ^_L>Jl 1 Ml f I 1 ^j-C ^>*1 (-dl_t ^9 

4^l_kJI j n! a l j r a> Lu_a_uj 'j \ a j_y juj / 1 "<M <>. ♦ U Lj^Liwj JuSJl Lj^L>- 

4 4_t*oL». 4 jo At jj 4cj_$i>«ll 0 JlA jIj^I (j-a ciJi-LAj £)jl£LJI 

4jj) ts~l til Cji-LusVl (JS)*} JJjL_ 4JJ_4]I JlJtJJ j_Aj * j^JjljJl jX i n ) u 4 < njj 

l-£jsu 4jjj_lJI VI ^u-uL> 43 j^_jlJJ 4-al_^j| CjlPjj^>JI tilij tjr LajLjJ 

^S^Lo a JI cjLj£p>JI (_^-Aj t«j)^jj|j (_y < 4 u_j_a RNA tDNA 

.u^-II p)jlSUI 4_uljjJI cjLL^^JI L}UJI ^j_u Jl>.j 3 ^_piii 

4_j_>J I 4_lL>J I I ^ ♦ j ><^ j CjLujj ^jJI CjL1jj_>. Cl) l£^ Lx_sj 

CjLLljj j-lIIj . L}UJt 4 >JlA 3JljL_uJI 4-uLl^iSkJI 4*111 CjI JijjLa ^_Al ( j-c 

j^flj CjIjJ £)_« CjL1« 4^^L^c 4jj) />if. CjlPjj^w 

* 3 <«-n (j-c I I CjLujj ^-jJI 4 jg Atj . Ptlsc-uj^VIj PrL>»jjjTu-LlIj 

4_dl_A 3l.il 1_3 _jj_£ ♦ (jl < (i iVI ^u-ojv t ^ / a ^liJI 4 _lLu^JI jlji.1 

CjLlU-*JI Pj_a JljJuu ^j- 33 tCj^Lt-fiajtJI 4jse_tJij| L^Ia 4^j-stl] 

L^j 1 t^Luilj ^Jl^JI cjIjI <if. (jJjLPjj (jj-g-s t4_u_uL_uVI 4 j^>J! 

^ISLII j < <!*>■ J^l^ ^^-l>JI cjLiI^c 

^-J-uL) 4-Jj) 1^1 * II L^--VVI q _A jL>olj CjI_LjJJ J-jJI (JjSkTlJJ 

^y-Aj 4 Lc. jj P)j^»tiu£. 4-u-l^VI VI 4? J_A . 4-i-LuaV 1 ^^psLc^VI 

4cj^>JLl ^1 4 ^LusVL> (_ r 3 4 j JlC-Ls 4cj^j5e_« L ^ - l ^ v j -l o j j 

c-.t-t^p VI 4-u-uaVI ^psLaJvVI oJJb cJiiHieJ Vj t^pa-^-seli 3 ^-l^J.I 4_uii^>JI 
4-u-uaVI t _psL^>^VI (j \j jL>*jVI ^Iuj . (J-ClC.I 3 I,11 4cj_^>JLl 

^-J-3-TW ^jLb ciJLIi t4_j_uL>JI CjLcj^j>JU L^_Lq 4JLj1d 41 Mil Ml 

.^-v-V Prpjj_j J-<-uil^uJI £Jl^j 4JL^alll 4_j_ul_>iJI CjLcj^j>J,I 


- 



fLjOliSJI 6iJ 


H H 

... + H 2 N - C - COOH + H 2 N-C-COOH + ... -- 

R Rj 



- HN - CH - CONH - CH - CONH - CH - CO 




Ml c. jL>ol q-C. 1 —tliuU V' JJJU2LU (jl La^LxJj 

i4_iJLH 4_IL>JI &J-& 4_j_LpaVI 4 j i nil 

4JLjLa (jl ^jtV) < ii ) j! CjI gK Hj 4 - l L ujj-J I 

£)l ciJJjL^ ,,, < LaL^ I JjJl5c_« JJlc gK11 

J^-3E_4J 4- U - L Q^M _>L>oL} 4 - l L uJj-l]' 4>JlA OJ^- 1 

. 4.Lg.LJ I &J-& djl ( _ jr £ j-l-lCl! I 

: lyuuuli ijr Lc. Jl^Uju jj>.Tj (jpjjj-J (jru ^ cill j 

t4JLjjJLaJI 4 >JlA c-4-j^j 4JL>.I jJI 4 . l Ll aV' ( _p»L^>.VI £j_u 3i t*n 1 g 't a 

. 4 I<< 1 I<< 1 II ^paLa^VI <?Juk ^jLSfcTu JlII ( _4-u^piII Lc. Jl^Tuu 

I—I n opxh 1 

U 4> n li^__^__n_ 

jA &>*• 


A A U A fl 
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<SpJI Otoiidl ^3 fc^LuuSJI 6idJI OlA .jh* 


4 i Mil < nt' jla ^y-lc. 4 -u-lqVI c-ajjjj £^_lL1I I JlAj 

l_^_L-a ^ylll 4 .C..jJlJLI Cj 1_Ljjj^_lII 4JLjl_& Ijl JlcI ^-Laju 4 -u-U^^-jJ' 

L}L>JI £^4 44-ULiujj j^VI (j-c- 

, 4 4.11 4jLLs L!uJ l_<-<-uLuj i4_j 4_^L>J1 Cj L-Luj ^-l! 1 ^jull^ljj pjJLi 

CjL-lJ-ljjj-JI fjfC. t rth-Tfcj 4 jjJI 1 r CjLlLuj l_3 

j-j p ^ 4 _lL>. I ciJJj jj-* 3 JJl-UJ . L>UJIj j| cLlISJI Lj^litj 

<_3>LoJ ciJLIi 4 i mijj t L^-Lq c-jjlt-^ll (jlajJLJ! £_c jSLlu L^jLujj 

I a - l ^ jv (JJ-&2 4jl miUIj t*l Uj 4_4 o»L^SL1Ij 4^j-LaJ,l JlLo jl jLstlll Cj1j_}I 

♦ 4-i-galiw 4 *, q a l_$_Lc }L£ 43 jUI Jjjlij jj-4 £-Luzlj 

CjI Jl>-j (j-o jl 3 Jl>-J L_4l] 1 I^C. 4i Mil t » (^jTl>o Ju9j 

£)l ^Jj 4pj^JkJI ^JLc, 4 L«s < .. i / a 4 1 t-\ 11 ^J_<_u^L«-uJl 0jufc ^_42_U ^ 4 4 -U-LqVI 

jl 4_JjJ 4 ^ j & ^ 1 r. L^-t-u-aj ^Jluj 4-lLuj^jJI <__JLc! 

•ui>^ 

4j^_uj 4_j_Ljjjj_JI ^LujVI IJl& CjJl^j^ 

(j-4 LcJJ CjjL5fc_i3 L^J 4jjSHI JLlLuJI CjLcj_ 4_3E_4 CjJUtJ ^jjl t-jjLfcHiJ 
CjIjJLJ t ^ tl «ii 1 I / ,. V 1 (1^-4 ^)-4J_£ 1_lILI 1 

LfcliUcjlj 4 _lLujj_JI 4JLoLjJI CjIjjSLo (J\i (-JjLSlII ^JiJj Lx_4 4(^tl>.jjJli^JI 

JSLAJI cilii 

lLsLj^JI p_4Jjl CiJl < MO>U CjljjJI (J-4i3l_Ll]l till j 

j-»V 4 i mi (Hj lLsIjjJI IJlA t L ' 

4-oj^UI 4^LUJ1 ^ 3 jui VI Ju>3 V 4oljjJI cn4 ^ ^1 

IjLjfc 44_^j_iJI 3jlj^>. 4_>.j^ CjLjj^scJLI *-_j juJuJJ 

^AJ cJLuUljl SjL uj ^1 (^JiJjj L-u j-<.u-rtt-a LLlJu 4JLt^eJ CjIJ-II i—SVI jI lLsLj^JI 

. 4 I / ..I < ,.t | i A 1 ^ t*s | 

I 4 4-J-LlJ^J-jJ 1 CjL^j^_>J I C-4-^ JjL^JI g^ull I -LA ^j_4 J 

Jl 3^ tiJJj 4 4 _j 4-4^3 L>J I 4_lj^I^j 4J ijr >. (jl J L^jL-Lujj-j L^i 4 _lL>. 

CjLjI ^_o>J! 4-^j 1 Miltl <L?e_taijVl Lj^L>. ^j| t 4ib Ju>JI ^^oju <j_c 

<l K 4^t_<_aji ij ^-^^ 1 ‘L)^*' L^i ^ ^qjs L 4 J 4_3_)u_>JsI 

^ U»"j L*_c 44 _l^L>. J-jJUt_43 (jr 3 ^U.JlII 4_tK tjfjQ 4j?e_<-ajl 


” 



pUuSJI 6*1 





.«Pseudotissues» «3jjKJI 4 ^-i.iWI» au-uI «ui£. (Jits? IjljJl». 1 m -»-& 
Hjl t ii tVI (jJ-C- L« Lyj £*ill_i Jjju JL3 i—sjLatli]! e JJt JlLo (jl liLi Vj 

filLlJLs i n\l Jiir" t nLl 4*JlH!! ‘isr t n\Vl ^lc. JX,l_i_uJJ 
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8 


3_*_1 ( _ 3 _a 3^oL^JI oljj-ill diL«jj_jVI 

JLC.1 l II ) l LZ ~-^l (j-jl^-ll Jm\ (Js*!.} ^L_Ul_jSLI1 

^Jalj (_j.ll 4-iiUI ( _ T a SjjLlcsJI j^aljVI (_ji£. 

dliillj a JI 4 I! O 



.d_pJ! ^>1 1 n-vVI L^j a^_3j Jjyjjl 


L^3^Lc.L33 tuLJJI l^j jjtjj (_pJI «L2jjJaJI j_ji*jj 
mis (_jll!l J-*l(_JJL>.I tLSJij j-j-uJ ( _ t 3 iLuL^^LlI 
(jl i_3^j_»_U . ^l— l-s— iSkJI »1 ■alt' i—jLst^.! (JIijIjI 

Sjalj . Ill J<uj (_jlll Sjl 2 j( 1 I aluti Jila 

^ Uvuji £jU. v *a_^J! uvuji (jjs 

4-JLc. 3jalls ^Llsoj 1 JljJuSi (^laj (^ JjaL*ll 
_L-J_p JjJls. (jJI 3jIj^>JI 4».jJ £_3j I" 11|~ 
. Lj^HJI ■sjuii 3 j1LaJI 3jIja>JI <L>.j.s (jl^. 

^llLso V «Lis»iJI La^LsJI (j! Jl*j Lc-i^ j-ciajl Jj3j 

( _ T ^ iSjjjsJI L^il jUt' . j»L«jV I jj* (^1 

jo—tJiLi 3 _sjij_jl1I 3_l*sL>J! L^iljjl ^j i 1.0" \ 
jaseJjj 3julI 1 n a (Jjal(J-<aJfc3 (_j 3JI (_jjfcj iCjlxJ^iVI 
3 jLo jlc.LJL! J^oUJIj . 3ja.sj L^JLa^.) (J^ 

<^11 L-i-g—i5L!I JaiUlll j j^Jlc. jlc.Lauj 3 U |,~, i 

3 j~ (Jj J^Lilll Ijl 4> (Jl-Ji3 V L$iSJj itGjl^j 
.(J^LajJI Ijut iaL^j JLi^. jj13 UJ- 5 3jjIj 



pUuSJI 6*j 


V ^ ft* ljuk 3JlcL_uII 4-uLu^-tSLIl (J_alj_*JI 4 t mmj 

^ J^u L^J <L}UJ! <> OJL^S ^Luu^l cLvLlUUI ^ J^JU 

CjLsj^-jVIj . 1 ^ t ( ^a l*n mi JuLaj £)j.i LgjL^jjj Cj^LcLallJI oJufc a Ju 
t 3 j L> 1 ^♦ j < 4-oJt 4 _lL>JI ^j_3j ^j_a 

4_u_ua^M (_psLoj>.Vt £_jLj .iJL^jj . Juu L^-lS ^^-u-u Lo^ (J^jla t to <w t 

4_jJI_>Jt d •) < s~s"\ JSJ cLLLi (_^Lc ^y-Li-Ljj t Jufc 4_a_il3j 

U£ jJ>~] jJ^Laj i^\ ^ IjlA t1 ^ <f, JLt^cJ V Ig ntj 4 3jtoj 

.CjLxj)jV| ^j-a oj^L J-^. ^ ^ 

4-j_j l_t_^— lSU 1 i_£ 1 'm -o VI ^--u^v ^_l^j La 3jujLtTuil 4 _lC.^_l1! 

ljufc ^jl tlLii Vj t3^jL>JU 4~ 3jtojj 4_al_$_a L^la 4 4 _lL>JI 4-Cj_ui.l 

1 V 4j9JlII jj-' 3 Lc.4-oJI 4 _lL>J' I (_yic (_yAuiaj 

^j_a 4JLL3JI jl JlC^I jj) <<o~ i ^j! L-tSLgjj . LgJ 3 jLL_uJI 4 ^L uu ^I 4_illl 4_<_4j}L_4j 
ciJLufc (j\ 1 < 4 \c. Lit t^j^Lj^H < <itt (_y£ j_u_ujj 4_lL>J 1 ^ Lr^ CjL^j^jVI 
LlIj i L}Lk]| 0j Jt 4_3_lSJ ^j_>o ^_y3JI 4^Luu^]t Cj^LcLflUJI ^j_a diLLa 

. Cj^LcLUII oAJt (JlLa ^1 to <tl tiJJ!i jj) <<o~ ) £)! 

}Ls * J_pO 4 i > m(Hj 3j-La^ 4_3la_La 4_iL>Jt ^JlII JjLjJI j-Clxj^ 

U",, „" ^UJ| 4-LL>J.t CjLxj^jVI CjIj^JI oJJt . 4_iL>J 1 aL>.jl 

(j_a 4_jJL>JI 4_<jjl^_3tJ ^J-3 j t^(jr 4 -^ (J^ t jt gr, ^ (Ji->«J 

4jjJJkJI (Jila 1 1 ^j4 <_j^CjJlI ^_iC ^LufuVI ^j-a 1 ^ 3jto Pm ^La^ 

(3jLc^JI 4_jj_jLjJI ^jjjjjt 4^1^ mi 1.1 CjL^j^jVI LjL3jj 4_3JLlII 

^ Mio-ttj 4_tiieJJ ^y-sr <^ott j-o-lU 4 i < n >Uj 4_L4_aV1 4jlIIj 4_jJ_a-*JI 

Jl^T t /* ^j_a ^Jjl ^ *(gj 14 jJ lIcoSLH ^yjL^jj^Jt ^JL*JI 

(jl ^^yJt ^ a t ♦ tt Oj. j^ 3" Oj-» 4jj-u LI <^o a Jl3^ CjLu^JjVI ^JlA 

(j_a J^L 4_3 jI ^j_a ■ L a! , ,.~j ^ jj| ^ L. 1 4. t L I J^LJI ^j_a CjI^_Ll£ 

^j_a 3^HS LjL^. (^jlLxII I JlA t Lpl-Jt ^j_a 4£.j^_a 

(j I i to La Jl_Lc ^-J-^-lL .4j^_3cIlJt <>JlA 4_5&_uj (jLajJI 

oL»jlitj JUUt J± c^Iju ^LJ.1 Cj! jl^u 4L^U L>^t 

JuJl>. ^jLia_a mm^I lLLIiJ ^^yic. 4 j 1 JL>J1 JJJ-4J 
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CilajjjUl 


^J& £)!_£ LjjJL^LjJLI jLuaJLl JjLflJI (jl JUU ^ <4^1*4 (j-t oU. Ju9j 

3j^ ujuVI IJl^J P)Ij t i _ r 3 cjLxj^uVI jL>.t 4j5t_xllj 4_3 _l3j>JI 

^U^VI jl «^ul jj) MijV)) JUU 1-4-L3 ^ 4 miJ LjjuSLlII J_iL>UJ 4j|jl 

i jjj-uSLiil 3 jLV ^1 is~>j V ^u^VI I Jla ^ igjl4 <-djj| J^j • < JJL>JLI 

jLuaJ.1 1—3l-iaT^V jJ-LtfD jJLj £) I (J_l 3 0_re_J I (J-4 dllJ_U _u £_u_u ^1 Ijjv ^ <>>*'<* 
^4u)-il <—mm^I juluufl *(ji 1 mi h! 1 ^4-<-oiu Juu l-4-t-3 ^JlII ^Lg-JI (^^- u> JI 

^j-4 J- lT l^ ^^3 (Jr1_U taJL ^ 4-L4-UJI CjL^I mM^VI <j_4 ^uljJJjjJ^Ul 

(jLcI JU9j .CjLjLJJ! l j f ^3-3LJ £ J^->-J LJl^ t^>J1 ^-<_u_>J 1 4u?e.t-uj| 

Lj^Lx C_^£jJ J-J-UsLdU (j _4 ^ —L l^ (jyic. <—3jUuJI ^yl^. ^U^Vl I J-A 1 —3l MM^I 
<4 JLsL£ 4_<_uljj <LudIj_^ 4_<_uljj (j^_4l ^u^- 1 ! Jjl 6^ t L^pSLJI 
. jIuuVI £Jj-3JI <_y^ 4 j1j j £jjjj jl 4 _lC.Ij_3JI 4TlLlA (_yic. <—3judJI 

^4-5C->J I t l^t « ..jILc 3 j1_lC, idlL^U^-lVl (j_4 0J-LC, (Jli-fl ' jj)-iuJ^UI^ 

129 ^j_4 t4_J-U-«Vl ^p3l_4^>-VI ^j_4 3 JlC jL>uLj 

. ^-oLiv L_x_UjU 4’ll I dl r (( J-jlHIij (_yu]l ( __p31-4->-VI 0 JlA d»ljU>.J ^j-4 3 Jl>-J 

1—4-1-3 1—L-UO^-C. ^uljj.<-aJ^UI 4_lu_u_L_u 4 -lLuS VI VI dll Jj>-^ »-^T<J 

oljj <j_4 prpjj <j_4 L 4 I 4 J£ oj^ ( 3 d>^ ^ajj' er^ U^h 5 

4j^Tl>JLI 4—lLl 4VI ^jlal^x-VI CjIjl>.j L^j Juvjj ^_pj| ^j^LcVI ciiijj tCuJju^LlI 

.JJU^I^ 

clrpj^ 

o^il^ 


^pilI ^J^uVl 4 _L_u_L_u 

CjIjuvj juLUj 

SUJLuaVl ^U^VI 
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pUuSJI 6*j 


eJLA (jdlj ulaJLa (jjLj-cjSLlI i_3 j3jjl^j ^jjeV! CJL^jj 

j«uj_)VI I JJt Lfc-litlj «Lj£.Ij_3II £L^_l^J1 (j-1^. u i <i j*j (JSLCuJ JL»3j«3 ^yo \^*JI 
ClsVjL*-o dOJ-JLJ JL2j ,^lj_il! 4~l I III 1.1 l^J u i~ i~ <l2jj_LaJ! (_,-l^.J 
<>£L]j i3ddl.t L^I^L. Cjlluj^l fUJ! J£Lil! 3-iJjjJ ^ULJI 

3j3j3->JI 4jj)«!.^!I J~iC ~|~j .CliVLaJI cilr.l ^ ^LstilLi (JISLj ^<sJ J-4J«JI I Lut 

d)L!Ljj^>. 1 rt^U t 3 i^> i l_bi (j^o /0 jCj-JL_l 3 ld>Ljjj^>iJ! 0 JLA J-i-Ltf* t _ r 3 

VI itiiljjJI i_aVI4^V-«-c. 3 <V i>i diLijjj*. L$j| ( _ T 1^. dil_Lpjj^JI 

«—ij)*v i njij^LJ.1 Ci*u L^3 j|j (j5L«J (_y^ dsjd ' Qga <djLSj^>«J1 aiut jjl 

•iMiaVi ^jLji 

<_pJI 3_al i .I U (jl I i <i I c . lei cjL!uj^>JI ocut jJL lis jlo jj i^~ I_uSL«jj 

( _ r jkj <" ' ~* e I I . 5 jJiSj dilji £ya LtjjLaj La£. 3je 

3eLo ,jj8 Ujl*. (_£jL-uJ ^JL>~ (jl *—4^ J* l ^*'" Ct^ isLuiO 
i_dj_je ^<uljj-i-iijV-II (<ujjl i^lle 1 13jU lelj .^ " s j"m< i l l (jjs s;j^>- 
dlej ' ^ 3‘n .*1*01 40 Je)j V (J^l* (j! UjL>.^J 3 j 5 1950 (j-o 

dlljjJI 3j|j (j£L«J Vj .£4 j_ 3]| (_ T a I g < nil * 4"l I III t n sljjll (_ I y (M 

4 . . 1 3 ~t 4e|j Cj 3^. (j5Uj V Jj (OjIjjjjijVUI L^la (j_j£b 

«L>.ji,l ct^ j»Lall (_y3 J-alLju idle (jl t. .j*. (^eUll i—ij’v i 

Ijufc 4 jJu 4^I 4_uJ I 

J-u^aj ijy I(JI 4 ^L_u_1I (J-oj q\ \ (j\ 4 i ny 4jJj 4_aLc dJicL^j 

CjL>.j_U j-u^ki 1 ^_Luj , 4_<aJi3r*> > mU 4-uj) <>>!' 4 j>.jJ,I jlo 1 <i^in 

4juo<VI 4_pwLj ^_oj (^jLjlII c-Jj^s < nj^SLiXl ^ajiir" miU 4_uj_uaJI 

clii Jl_j ^jUjj . CjIjJlII 4-3L.u.1.' (JjJ l 3 5j_c 2000 ^^yJIj->- 4_oe_cxuLLJI 

CjIjjJI 3 ^ CjU.jJ .1 ^>JlA » n Vl 

^_y_3 \ tsij Vj .3j_jJudaJI CjL!u^_>JI J 1 CjljjJI 6JJb 4j|j Ji-U2J ^ 

(_ylJI CjL^LJLI (J-ojLi j-Lu 4-j-Lu-uJI 4_*_<ioV! VI 4JL>JI 

4_t-Lu-uJI 4-»-cuVI 4_o^^L(-o I 4^»j ^ylc CjIjJlII £ j \j ^ 1 

Cj I J-jeTu-u I Jljlj VI 1 ^ -u j L^j I VI 4_o^l_Lll 

4-t-cuVl ^ JlA Lj Iji IJ CjL_u Jl*JI (JlLc 4_t^L>> 3^^-^ 

. L^j (_^l < M>>U 4^t_tislj ^-LaJuJ L^KjuI Juu 
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CjlajjjUl 


<— j ^SLouj^SuX 1 ^ 3 j*L_uo»Vl L$j £j^£uj 4_3jj_LaJl £)| eJsj^jjtl,! j 

(jr l£. 4o-j_U Joj 7i Ml Jl-cuau I^JjVI Jl^jju 

(jr Lc : 4_u ill] I j t cjLkUo^l 2 _j-$->- Laj LojTu 1 ^<u ^ mi^JI 

4-TlIJ'u.I I Cj Lc. LlCuV j OlXA> £__ua_><j j^JLc uj jSLt-u4 -lLuTuJ I 4_<_u Jl*J 1 3j Jj0 

.^ < n^r It 3jj_a£j ^1 L^Jjjooj 

(^1 t Ll1£~ IjUI£.I ^jVl 3^lc 4_j_Lu_aJl 4» JIiVI Jl3t3 t »1 JlqTuuj 

CjLfclooVl L^jLcL*_ti»J Cm3 m>3 CjI 4J 3jJu9 (j y\^. Jl^Iaj 4j! 

.((Diffractionpattern)) CjLaljoej^l £■ j! c^jlLuJl IjlA £-3j-*3 Jj*_ouj 

Jl^ojuj . 4 313->J.I ^ MI->JI £.1^0-1 ( J_« SjGjJlI CjU-jJ. 1 4alf£ ( jr 3 .oilI Jj-jJl 

Jo- ^Jl C<-<u^L>-u ^yllJ I 4_u1 Cj l_t_t_u LoJ I 3 jJu 9 ^ic. ^^_jJ I 4_3jj_LaJI 0juk 

. (jrUj^juJl CjLjj^o- u u ^jJ (^^-*3 JlIc JSLUI <j-4 j-u^ J->» 

4-Ti-Lt-u-Lt-u £j *>Lp fuljj-<.aJ>Ul ^-J_) I L7^ 4^J^_LaJI <?Jufc 

4_&j LSLJ1 CjLl,j_4->Js I jJu 0_oe_5 ^olo- (_Jj) 1 < nij £-3 j_ 3JI t ^ A < J^o- <■ 3313 

4-oJ.l CjLlj^II Ulu **UI ^ I Juju 4L.oL.aJl oWjUl JiJj *UU 
4 i <3ijj . JJloJLl 4 _£o-1j_a ^^yO-jloJl ^L>, ,.tl ^_yic ^LsJLI 

<j-£Lu La-£ CjIj-aj CjIjus 1 $ < m3 ) Jjo- CuaTJI I dsj-pJt <UL>J 1 s>Jub 

^uj-J t ^j-o- LAJutuJ ^_u_J I 4_j_clj-iJl 4(1^11 (jl jj_ 3J1 (jr^ ^ JJluj 

4_3_jj U j CjJloo V 4_cl_C 4_j_ua_i CjL^J^jVI lufcjiiejj jl ^<uljj_<_uJ^Ul 
Oj^> jl c_u>- jl ) 3 ^ L<1 >JJu^_j 4_j_*_j_j_L 4-lu 1_>J 1 3 .L> CjJou (Jj 4_ul 
(jjSuJ 3j_c 4 jL^ Ijl^Jj ^UL ^j^-)V 1 c-u^ju 4JLL1 jJ! CjLcj_x^>«J. 1 

^J_a4j JOtTu 4 jI (^| tc-jJ-L<-uVl j'An 4 , ,, A*< (Jjo- t 33L 4_jLb L^_l3 

4_j_Lj_aV 1 (joL^o-Vl Cj1jlo-j c uj j^j JIo UlLLd ^IjjJl 4ucl^_3Jl 4 j_l^J1 

*4u£ LuL 

«:!Jjil^ ^^joJl 4^LL \SS t 1 " I jrh^” 1 3 U3 4 < ♦ j j L11 4-uoloJI ^JlA J^UTu j 

^yicj . ,U1 cr^JJ m j^LuJl 4^LL Jiaj ,U1 i yc. 3Juju jt^joJ! Jo-1 J 
4_^LL J^l L^Luscj 3jj^jJll ^LtojVl 0 JL 4 I (jrpj^ull Cjlujjo. jlitjl 1 JlA 
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pUuSJI 6*j 


I CjLx_jj_iVl CjLljjjv (jl JlZxaXI . LjLu I 
*[£b\ 4_j1aC (jl ^lc Jjlj Lx_ 4 <QjliJI 4_icl^_cJI CjLlj^JI 

4_cJLca]l 4 j»j« tMl 4 _u^dL>JI mfl) L^LdHilj 

• a . ,.a\ J z\ ^HlV! 4 _l^L>JI 4lLaj^_Ia ^J^LI (j! Jj-u-u L^-d jJujj 

CjI Jl>*j L$j j-jllu 4_Sjj_LaJlj 4~1 < m! < » c_4-j£p ^ jr i^- J-dlUj IjlA 

. 4-Lo.LJ 1 0juk J ^JLc 4_j_Lj_dVl 

(J-SLcu ! JSLI /sij (jI t \jUlVl I Juk ijr lc c-ujjJbj 

4-Lc 1 <?~ U jIjJl! CjLijj_>. £_d V! I Jl_jI (JcLala V j_Aj i ^jscjvj 

jj-u^a^Lij JdJjul! lj_A CjjJl>* JlIcj . lJsjjjtcIlII IjlA J^Juj £)I ^olalu-uJ 
IJl^jj (jy^ 4Uj mi i?11 CjLcI j| j^ljll 4J^, 1 a "(11 3jl_ll 

0ju& JuLC. ^LuU^j JjLoJI 

L^-Lo CjLxjj-jVI 0J14 ] 4_ojLoJI 4_tCj_<JI I Jul>- 4j^Ja_(JI ol\Jb J (Hrtij 

(j_d |jL>.|j 1 A / VI C-.faCJ)~ < tlj V Mlllj ^J5EJ>J! .iJcSC-d JlJwIj « ,*), \ J_a 

t^A uX^-Ij £*JJ (_y^J SjL>.|j 4 J I d C. ^Jj-jVI J-<^C J ts~\~x- M LiU j_5J idlljj^>j| 

^IjjJI^^Ijuuj VJcliUI 



8A 




CjlajjjUl 


LpSLJi L^L>» SjJla!! I Vj 

^jJG dJLLAj .Ji»*|juj| JjJLj j!jl>JI Ijla Ll£L« j^?cj ijr l>. 
jJajlL LLpJ ^4 <»ij ^jJI /( ^ 3 j>^_L uaVl 

t4_j^ Ll3j CjJutlJ 4-4 7T) L^jL^J tjl Jl>JI tjfjQ Ijufc J-iLsdu tiia-uxoJI 

CjjLSCJ Vj . Cjj_ 4 _SJ L^j <LLlJ_>JJ JjII j < nil ^Jl L^pSLJI 4 _Jl>- CjL^l^ 

U_£ LUjIj ^JLu Jj I JlA 4jL^j Juu I j-uju 

. JK jl JJU L>£L L>^ £ *^ 4 ^ (j 1 L> nJ J-A 

tC j 1 —Lljjj^lJI J_jJL>o CjLxj^-jV! 1 4_ajLia lLILlAj 

. 4-J-->J' CjLljL^JI £-Jl&>- ^ dl! j£ Jj >-JJ t 4-4-th I 4 ]' CjLxJjIVI L^-LaJ 

4_j_L>JI Ji-lj ^Iu (_pil 4 j^-l>JI CjLiI^jlII <j_a La La L^j>. IjlA 
CjI ^J! (jrUJj-jjl CjLuj->. (J_<_4J^L_4J J_tLtILj CjLxJ^IVI £JlA . 4_pJI 

idUj JlJLJ L^31JlitTn-u 1 3.}LcJ ^caJ%JLi ^jSL< 3 _S 4.lLlaI ^^dL^I ^1 jl 5 j_JJU-^ 
. 4_<_u_1j £. 1 _Li L^-Lbej ijr lJI cjLuj^J! (j-* 3 JljJlj>. 

3^Lc dJLIi t^-LL>il I 4_d_XJJ)J_lJI ^jLU^\ Ml it JJLtHil 4 J U f■ 

.(jLojJI S^IuaJ JlC.I j_3JI ^Jl^. 1 ^1 J^l £-« (j\sc-u±jj 

L J°1 4_u_ul_UI j-lL eJJb ^1 JiitlL-ul ^>^1 ^ISU Vj 

jl ^ »>> , L , >.jtl Jiir" 1 <> I jl 3jlj^>Jl td)L uj^-^ 1 I J_<_o^L<_o 

C—'-lluTll(-u^ 4^>JI ^ISLil LMitJ L^ To *^ < n (jLtTaJ 1 I JlA ula-t-ti^JI 

i L^J 1 I , nl-Lc LiLLt-u.^ cXi I (I Jl£ 4_pJl 4 _ i JL > J1 Jm dlljJj i ^ 

Cj LjJl-4-aJ I OJJt LT b (CjLqJ^-iVI (j?-A>J /2 Lj / ,.jtl | JJtil ^duu d^3 JtitIL_uLb 

.4_lL>JI 3djL_a]l j_t_L*j ^1 ^Lltkj (jl 

4 _ l- L lj^_l1 I I ^J-lL>o 4_lL^C J^T JjjLb dJllAj 

(^Jij_u_u ^jVl 4JUJI !^a£ t4_pJI 4_tiisJI ^ CjLjjjlVl 4U<Jjj L^JLL>oj 
4 _l-Llj^j—lJI 4-L<-u1«-uJI JL>o ^Jl JlC.IJ_U! jl ^IsLaJvVI £j\sc-lm j 

^oL^n-V l 4 -Lu-Lo.U 4j^£L 1,1 oljuvjJI ^ L> ^To- 4_Lal^ 3 jj_u^j 

LcijJi ^j V) <m" (ji >m3 l^jL^ 4_ l >ji 4_ i L > ji aju l«i .4_j_lcq^i 

41 Mil t „fl JLkj dllJ lJJ j_jjG L^-La JSJ t djUj)_jV! (j_c 3 jJulL« 

«4 i Mil < till JojIjj 4_l3j (jI (jjJ 1^ ? a 4 _Ljji_ 4 ^_ualj_c 4 -u-uj^-jJI 
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pUuSJI 6*1 


i ii jJiLo 3 ^ 111 <tlL>J>l dsLojj-iVI jjl j_jjoVI <_j_^c.I £ya 

djLojjjVl eJJt J (jI (_£l 1I g 11 ->L j (Jjj-Vl dsl_Lpjj_i!l diLujLa. jjl 

‘ ^ (J»l in" I (j! L_iJ til! ji£ . L4L0 1 ~ , iKj 4jl i^iVl dsLuj^aJI ^1 Jjj_j 

4-ia»J! 4-iLaJ! j^oJl) jl 1 g t iin'i (Jiao jjl (jjJ Iglgat diL«jjjV! ebjt 
jlj-o (j^o ^jjej (jLoujV! < _ >j uLj > < ijtl diLojjjl (jl (j-tjj J-2J 

4 -«jJI£. 4JL0U. j !Jja (jr&J i(6-ijjVl 3jJ(_^l jtu-uLi i_ajjij 4 Uj 1 »j 

La JulC.^ . l_£_ia d) 1 mi \ jjyllJI $ I L^j^ILao 4ja- 1 n't VI ^ ^' L^J I uLal mi <11 

djjjtj (_^sL>. ^uj-jLi 3" I" <4JL^ajJI ^L*jsVl djLda-j^jjJ! juk jj-33 

(^3.11 J£la *4_Lo-c: (j-a jJj J^tJ u? 6-aj -JL>JI ^ 

J^IjlIj V L_aj^?ellll IjUfcj iuLa-ujil!! ^a^LLi ^cmi La jl 4_i j^^La. L_aj^ao 
. 4 _j_Luj)j_lII 4-La.LuJI ^j_a VI 4_L3 

O-L.-^. <(jjw| JljJI)) ^u-uLj SjUtiJI ^JLc l_4J cdJj 4-u-ttiJ £)£Lcjj 

Ijl_& LuSLqjj .jiwVI JiwIjCLi] c-t-tTu-^JI ^j_A s^_». (J^-^ 

:^LU! JSLjJL, 





JSLla <(<_j) (tujjVl Jjcjj J^eJ (jl I "J V (l) ^ojjjVl £)! (ha.^u.1 !JJSJ 

t4_j_3 J < 4_L_llL_u La ^JlC. ^aL>. ^jlSLa 1 ^ ^ <4a 

1 (J-*^ Lj^jI . ^yjLu^-tSLIl ^LIj JjIjj 4_t^ *^j 

JaJu£.j I JJbtlll V ^lll _}!jl! ^Jl>.Ij <Uj Mtrtl (jl LLlU.^ t La 

(J_j_L?c_jJI l2jLjJLa_C. (jjJS uLs-j-tluJil 4 _jl3j_a ^JjlLcuJ I ^uj-jVl !jui> t-T<,,, < V 

^ 3jJ_aJI L4] jljll 0Jj5> Jlc • L4] 
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CilajjjUl 


c< 1»~ ( mI jl^j . 2 U y 11 _}!jJ,Lj L^IoLiuj jjj cjLcj^_j^U Uj ',\\ ^jaljJ,! 
^Lu l-Sj-a JlLo i Vl Cj IjLc ^Aaj Luo BjufcLIoJI 4 >JlA 

t^j-oLjjiL-LiJlj Jjfc^ < U m CjI £) i jj c^JL^JLh?' 

I "A , >■ . / H JlljJI JjLLuuu Ij (j-A-uuJjO1 fU>l clUj£ Jo_uLjJ 

.^-uaoJl 4_Ul_UO_*JI 

<j-« <k>34 /I0 VI CjL^j^jVI < «lr.I do-uuLJJI £j9jJ,I (^jILscj Vj 

(jy-2-S . ^u^-sVl 41 Mil mi \$ 'ta u_*SjLa ^1 eL u t- L aVI t _p»L$j>.VI CjIjuxj 

c_t£j_ILj (j' t' jl (jrUjijjLLlI CjLcjj-jI 2UU* 

^Jl_a 3jl>*j 300-200 l^a_j ^jIjJLj 4_j_Lj-oVI ^jIoL^o-VI CjIjl>.j (j-* 3 

CjIj 5 3j5 5000-3000 ju>- L^c.4 CjIju>.jJI 
CjLxj^jVI 4>JlA 41^-L.t^ JJulII I Jufc jJuj Jl3j tCjlj jJI ^^SJI 

. C_sL!uju>. ^Jj0> La^jjlj 151 I Jl> ^_?e_>J I 3j_j-i_uo ^_uju 

^j-a ^_j_*_uo _} j_c, VI Cjl_j_jj-^>JI 4 ?jl_a uLo-uauiI ^jsjJLl Vj 

(jl 1 Jl_4> (jj-Lsu 4djLXj Juj-J V 4- u - L aVI ^Uo.VI CjIjlxj 

5Lajju>.jJ ^^-c.1^ Vj L^-Lo 3joL 5 V ^ujoVl ^Ju>J 4 oj5HI cj!ju>.jJI 4_l3j 

4oj 5HI <LuLuaVI ^psLco^VI CjIJlO^j 4^xla]lj Lot-jot-uo 1 Jufc ^j-a-JJ 

^ < ill—<_uVI JSLj^JI 4uLa_j_tiuJI ^js^XI c_-<- i 5^j ^Jo-^aj V ^liil^ ^oj-jVI 

^jJ.1 I Juk (^lC. L^lilJlj L^jIj^Lj JLC.L 4J4J ^til 

. 4_i5 4 JI ♦ 4?II CjI Jl>.jJI ^LaaJlj tUj Ml rtl 
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4jj ts~t* H _}!jJ.1 {^yz 4_C y^sz-A 4jj_l>JI CjI flfcnU 
^jtVn yS j_c ^jl>.Lj jl 42 j^_L^j ^-ALcuj 

^uj ^1 4_uLla-j^JI Cj^Lc.LaUJ!j 4 j^j_>JI CjLJlx5_*JI 

d>5KJI 

4_jj_j_>JI CjUI^JII 0jJb (j_4 \jjl£ i_3^ju 

JJl-o ^j_oLiJI L^JjIjlIj ^-IlII 4 —t -jl — t f u-Il L^dU-^u 
4-CJ_^e_x3 t-dl < A i O LLpa Llaii] Ij CjL 

<- < i r, ? ^e-j CjUJ^U.1 oJJb y* ' 

4 <vt^ i? 11 cjLfSj^a Jlc ^jj/LlII 

.-'I ^ L < a a , ,i->Jl 4 jj!j!>U! <>>♦!! 

^1 mi <? iVl ^1 4_u-saj>JU 4_Caj^jJI L^L>* 

(j—* j j r. (^_JJ ^j-jLSLil j_<u p j h mj 

<-< ♦ i~ ^jJI 4 <<-vV~il' 4 -uLl<m5L!I 

.cjLuISL!! i 3l_p- {jy s La La 

J-^ 3 Cr^ ' J < <n* j IjjJ CjLujj^jJI <-.«jl1jj 

0 JiA> <j_4 £jj JSLJ d) * JL5e_t^ t4j^u»Jl CjI old'll 0 JlA 
Jl^.1 i ii" CjL^j^jVI (j-o L^aL>> Lcjj CjUJalil 

1^1 of, cJlSjj jl 1 1 gLn mi n jl t L^Jj^j 

.aj)A]| J-t£. 
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10 


3JLU! diljj-a-o (j-di jj^-bLSU! diL^^o 

(j-Aj i«LpJ! cjLoI£L)! SjiSLoJI 4-uljaj^tl 

jJi-lj j<uj abj^aaJI l1iLiL«jlII (j£ LaL& IjjJ i_u«J3 
^ i m -»JI 4-jjIjJ 5L1I di^LjajJ! iLj^LsJI 

.j»JJ Jl*J LojJ J^J«JI (_yJI 

L»£ «Ll^sL>. jji. ,jjs diL^jjs jj-fl3 Vj 

i .It - .I ^ ' a 3JU. ^ 

<^j .^iwai Ui^ E b*J (PJl 6^1 ^ 

J I -a-" ~ j i*!K n~~ La (jlc.j_<ji (j~ij«~ V 

jfuKJI ajj,! JjlLl Ig l a f . u g" M ij I Jju 

1- ii I n~ L^jl iSjjjclILi JL>.j 4 jV lIiL^jJ.1 a.XJb ( _ r l£. 

4 m iiiU oL£jJJ (_^l (jul£UI diL^j-cj i.*h«i» I 

iCjLLuj^I 4_c,^_ a-2e_a ( j r II CjLt^jJJ OJ-& ^-a T u-ij 

4j ijaVl (j^sLa^a-Vl till Jls-j (j-a £jtaj (j-a (jj^2 (_y43 

t _ r 5 11 i _)j)i ( nVI jj-oAjj 

iljjm't Sj-lLlcs ULsJI oj-& (_y3 CjUuj^aJI 
(jjs !_aVT jjj: (^jLjlII (jrG_j_^±ll aijlj^a- (jj£b 1 a nj‘4 
(jl Jiaao t4jijaVI (_paLaa.^M clil Jl>.j 
( _ 3 -S J-2-J cliljU>.jJ! oj_& (j-o J-ais JJ-C. (jjs ijj^u 



pUaoSJI 6 id 


.215UI ^ JI^Vl c-LLLl 

(^AaJ aljol aL<j| J-oVI Jjl £jL«jl£!J| CjLl£j_a (-< <? MH<I Ju3j 
(j-o 4 ♦Uq fjjjju JujlS . (jL-oj^VU 4_3 _l2jJI aL*_aVt <j_a ^U°! ^ jr ic 4 -ojJjj > n3tl 
i4lljjJL3j 43o.jJLa ^jJI JjLaJ Jjl'a- a iSLsjJl i .^>r- CjJoI aL*_aVI oJJb 

JJ^OJtj ^ys\ t 3 *iVl 4 ♦ U 3 11 oJLjfc Cj jo 1 ^j-a jLu 4 j j»aJj 

jol j_LaIL_uj .3jjoi.l C >_*JL 1 (f< ^ ^>£«-a-» d a L>~ / a 4£jj>. LuU]3 

♦) ^La LcJ lIc. 1937 ^Lc. ^ T l o . 3^_a>1 II ojl^J Vj j 3 a l^j > m3~ jlscj j)I 
4 _Sjj_LJI L-aLor^l ^yjj jj jf I jla ^ 3ju^s 4 jjoj atjoL ^jUVI »La- l* Jl 

.(j^JjlSLII cjLi£j_c L^j J^ju ^pJI 

c-JjLjeHJI j)jJ^ £yz Ojjjuus 4jlL^9 C.< o J t-jjLselJI oJJb ^Joi 

t4_uL»lII 3 jl*J! ^j.^.' , ,• a ♦ La c.<->Jj-c -j i^jL-ujVI J <-^» ^ (jA jJjIoj 

JjLa33 jl ^3 -l3-u ^aJ jj>jJjJi]l 4«L^ (jl aLal*-JI <Lo^f 3Jo. 

^aJLsfc-It <« *p < <i iV 1 J_<-a_a aLal*-II aVLaJu£.j .(j-GJloJI Ltl^ 
t^jji^3JI ^ ♦ La ^Jj 3j_tI/Li_a ^j_un>] jjii I JJh t 4 _uLjlUI 3 J_*JI 

<-mmM ^ ^JjJtl I JlA j)I JiojJ Ju9j .JLolt SjufuJ 4 * L 311 0jJb Cj-l^-usIi I 

4_LdLA3j <0^1^ <uV 3 > -u-^ 3^*1 L3U. ^j3 ! jj ^j>»1 1 3 <1 

.^j_uiaoj (j^s JpLaj 3JlC Juu 

J^sLc c jJ5^J c-jUUIj 2>a 6^ (jM- 

(j I J_*_J La->-^ jL^J . ^jjJj_3JI 4 -» t^> °> Cj^LcOC ^yO Ll3j ' !^£i (■ t l t n~M La 
3 j-lL<o f. I jo. I ^11^3^ La ^I Juk (jlj ^3-»l Lr^ ‘-yjLatill 

JlIcj t^jJI Laj^Laj CjI_Lujj_lII Jo I 4 \ mi I m £ja 

.^JjISLII CjLujo 4 j_lA (jyic. (JloJI 1 ^ 1 ar. IJuj 3Jj_3_La 3 j.j» <^>H 

LxjIj Lcjj 4J i4^jJI 4_3 jL^ 4_t£LulSLu3 ^Ic, jL.1 Jluo ^gjUszjj 

jJJ5 La 4 ji ar. Jl^uoJL (jJLuk (jj LaJii*^ .^IjjJI ^j_a 

j<L- 2uJLa_c ciiLLk o? *JoL5J]| 2LJLt]| Jal^Li! Jol 3>U^! 
3jLa^l4^ j La! ..Uj ill J^sLkJ! !jl& (Jjls i_3L5jI ^L«~, „> >-^-T ^LaLc. 
lUjMiitl JaLiJ! ! jLA i_JLSj| Vlj i LulJ ^LlLso <tLJLeIj Lalj i L^J jj| V SJLaLi. 

. <lLiL2j La (J^ ^ i H~I<J j-aJL-a Oj-ii (_J| 
(jnju cLaLlij Jj!5~ (Jl i^Jp (jJI j!_J-U i>j-A (jja ^a i n->Jl jj-iy 
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q i ejKJ I CiLSjo 


j_iVI 3 ^j1jlL< 5 _iljJll 0 JlAj . LaLaJ I ffl** 4 lJi9j jl 4_La_u!aiII J_al jjlJI 
CiLaJ^-iVI £jj t^A La Lite. (_y-Aj i£j-<JI I Jufc (j_a 2UL)Lla 3jLa <Uj J_aLc, 


.«ase» «jl» ^U3 Uj u ftn 4_^L>. vl a <..I l^jlr, (jlU~j 
4-C.j. <<i j ^a-33 i 4_LJl_>o jl lL^uouJI J_aL*J1 jjlaSI 4_tla^. (jt ■ [\ ^j-aj 


LjLLtlu J-UJU ^ (J_uL<_uV! I Juk (_yjS ^alL} 4 rt (_yj3 (_y_A ‘ ^ 

(jV dJ i^A_Lil£LII CjLi£^_a ^j_a Luj_3j LJL>* ^jJI J_>«j (jl 4-tTu-AjJi l^_u_a 
(j_a (j-L-bldJI CsLdj-a j_iaJ ^_yllit CsLa-jj^Vl ( _ r ic. ^ jJI 

.^JlII Laj^Lj 

dij dll* JllLaj t( >Ujl£LII CjLt£j_a (J-aaj L-U^J (_ylf. e-fij^dl <^)£LaI Ju9j 
^ylLlI 3 dll till j (_y_Aj t4_£j^>Jl (^-Laj LfcLuLaj t«(j^-LiSLdj-J)> 3 La-ml I 3_}lll 
t <-JjL seTJ 1 aL*_al lJ-3j| ^yJI qLuCII ^_<_u L^Jj^j C-t-u-uTu 

4 U t »lj-J (>J^_ujJL>JI (_y_a-4-u.il ^ jJI (j_a dJ L^^UdI (jdaJ <_ydlj 

CjI ^-<_uJ J_)_a 4 -Lo.Lu (j_a ^■idSLol^.-i.ll i_»£ j"\_<_uj^dl ' p ^ I ^a-i^d 
. 4lui.LJ I (_yic L^U. Lujc_4J^3j (_yllll 4-u-LaVI ^paLaJvVI ( j r a> 
3juJu>- 3 jl>.j 4”I Mil < a (_yJI 1 i?3 t^jjJuSudjdl j-u^s^u l_La-3 Lul 

1 < » 4j jJ La-Lu i^-ujuil Jfi 4 jLLuo Cj^-ulLI 4_j_Lj_aV1 (_p»La^*VI Ciljt^.j (j_a 
4_j_}l_aAJI CjIJljvjJI Ll^Pj 43JLjjJL_u (j_a 4_j_u-aVI (_p»La^*Vl Cilju>.j ^Jud 
.3>^VI U1 Vj Jal mi (II 4_a_iJ_c 3jl_a ^If. 1 #1 t ^j^.Vl 

oJufc (_y^ 4-u-LaVI (_p»La^>*VI CjI Jl>.j c_<-Uj 3 (j I tiJLIi (j- 4 ^ ^ 

4-?r Mi ll (jl (_y I f. Jjlj La^ 1 1 JjL3t_a Lilsj-C, 4_Lui_a 4 JL_uj (Jilaj 3^l_ll 

3jJl 3JI L^i (- < < »n Vj La 3_iLl c <j< <n (_ylll 1 4 3h ^ 11 ^u-oj>J1 


. 4 ^_i JSLj LkLial 3 _aJ J_aJtilj JjL_ujJI ^Juk 3 atj^ (_ylc 
I ■>> f ^-_L_a->» (_y-^ C_jl_L£j-a j3Jj Vj 



Cj^I <>>»ll ^a_<-uL> i—SjjjlJJ ^jJJI (j_a (_y_A CjL^j-II (_ n^*>< »n (_yllll Cj^Lt^o.xJI 
(JlLa ^a < ti^tll (j- 4 4_£j^-lI alj^>-VI ^aSLselu (_yll!l <>>♦!! Js_a t4j^ljl^UI 
CjIj_L3JIj <>OjjJ 1 (_y^ 4_ulj^JI 4_^i_3JI CjIjJ^j i^ulj-tiJIj ^JjjVIj aL»_aVI 
J>L>. ^jJt jUj ^yJI CjL^jJsI ^J_A iS^p cilla^ ♦ J>aJI U_j^ iSj^ 

(_y_^ ^jJI (_y_b ^ a < « i >^l l L^_a J_i r "i < nj dJjiJj 4jj_ajJI CjIj-ljlAII (jljjL>. 

aL*_aVI (jljjL>- Cj^ is~iC, JlLa i6jl iij (J_aJU jl 4_ajl J 4_3_t-saj J-a^u (_y3il (j^LaVI 





pUuSJI 6*j 


jl 4 j i ill i n>JI lIsVLs. ( _ t 3 Li)Li£j-jo JlSHjlU 

jls. f_yi\ ^-aL-uj l^jl >*1 ,m Vj i^ j^JI di^Ls. (_y3 jl Ljl£[jjVLi SjLlcsVI jii^. 

^ I 4_iLl^V1 JulC.^ . CJ-& (JlLo I ^ J J^ 

3_^c.jVl 3-jjLaj S^Ljj !_yJ\ iiUi (Jj-jljj i5_il ts\ 11 (j^LoVl jJL>JI 

f L^>.}U £C-4-t-aJ 1-4-4 ; (j-\Jj L£LI I CjLi£j_ 4 j_JjQj (j^LaVl 0j\Jt 4jJ-0 JlI! 

j)ljjL»* JjL». JJ)J-Uj t^4-5C^>Jl l-4-Ajl£j t»l «^ J 111 CjLjj£j SjLiaJLl 

. 4_jLl^VI jIjT 4j^ISL4J JJ-ubJI ^ 4-4-ALai^JU ^jJI J_4 CjIj-ulAII 

j U," , mj t^Jjl£Llj CjLi£j_4 4_j ^j_4j jl U,",,,,~ j| c—t-caeJtJl j_4j 

j4 Ml'frJl ^jJlj (( j-\_4l~ ( n^tl» ^<U-uLj L_3jJU Lu^JlJ 4_> ^J_4J jl 

jn^i £^Lj 4 -Ll<_uJ j_4 4 j jJ ^_>JI jjLSUI Ju_ujv jl ^Jluj . 3jj^-t3aJI Jt-Lc. 

i(4_Jljj_<_u £_j9jJ 4JL4^J l_4ljj». ^JlszILmj ^jJI JlL4 L 4 L 4 J) 

.jj>.VI j_4 4 _j- 4-A| ^l£l L4 -AJl>-I jLj J_k2]l V IjlA (JlLo 

JjUJ . j* 1 j_4 4_Jl_Jlj I j-Ujl£LII CjL^J- 4 J_pju t(JL». 4 jI ^yi^J 

j_4 t 3 J (1 V( tl 4_4 _jLi]I 4_L>JI 4j5t^ajVl <LLseIu_ul dJUli ^yic 

j^J_L£j_}1j_J1 j_4 JjJL>JL jLdJI I fiLse-tajl <- «J^r" < nV^ 0 JlA 

J .1 4 J~ if 1 II t l ^ M i r . ^j_4 ^J-II 

( _yl!l 4 jjjV| jjI tiJllA 4 IuJl>J1 CjL-uIjjJI c> i2JLJ Jjljj 

tV1 ^Jii-4 cj! cjL tSLuj.4 <lc^_ 4^-4 ^yll ^y4iLu 

CjLo^-4 ^JjlS ^j_4 (JX33 (jl J_jI^IL_uJ jjjJ-jLj^J lJ-cVI jl t(jjjlj^_U (Jj_l3J 

L^jT j_lC 4t_JjL^jJI jl^jj 4_ulj^JI 4 «3tl (yic. (jiajLSJI (j^JjlSLII 

. CjLUsLlSjVI aJJt (_^ (_ «1 1 nil j_A , „^fl jl£^ I^J ^3VI 4-4-j JlC. 

CjL^j_ 4 j)l ^_<3sljJI (j^ <bl^ t(JL>JLl I JlA Lal_4jJL*_4 4 JL 3 (j_4 
>.v mi (_yb (_ylJ! 4 _jj_jj>JI cjLU-*JI t ^ h-^*- ^ l _4 jjj I 4 ] (j^JjlSJI 

^jJI C^ljJt J^jJI dlli 4ljj cil^>JL! L^t i^JI (jSlSJ! 

CjL_l£j_4 j_ljju tilljuj 1 (yll <1 cLlu (j-4 CjjLt3x*JI 4 j 

JJlj-oj (j-5t-» (yliil 4 ^LuuSJI 4_illI 4 ?JlA ^L^JI Cj|j^-3JLl Jo-I (j^JjlSJI 

. L^lc ojJl>JI 
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oLukiil v « -,; - 

CjLiLsjiJI (J^-i«_i (_y3 LaLk ljj.5 l_u«Jj (^-ikj 43 j^jj>JI 
• c^JI u^-SUI lS>^ cH-11 

ciiLljjj>. 3 jLi£. JI_j3.Vl i- <I c .I 

t _ 7 -3 Jlj>. jj V J 11 j i mi t /aj?e_>JI 3^j« is) aUlujjJ 

I g ;< t j l >j'-^- 1 ' J-au^. (j-3 (jL^> <J£ 

L*_a Qj) ‘n " Ll^LiJI £ya 4_uaL>- dL . ,\j ' 
(j-Aj uijLj^oj_^J! 4>juk (j^o JSLI «l^L>. bjb. 
^JaljJJ u^l I ^13 m (_£jJI j»jJI tiili jjlj jiLaJj 

Vj . I ^' -4^ (jl£Lo ujs 3j-iIiL±a JjlLaj j I 1_£_l3 2 ij 11-> t1 
iSj a" III a 4 3 1^1 _t JjJlI! t> jjk (jji diLjj-aj^J! jj_23 
^ajLxl 2_)La-"i (til 0->iJ j^-aj L^jSLJj 

. aLiasLJJ! cliljjjj.1 

(_£l 44_a_jlAl1 L^ILul^j Cjl_j^_aj-^J1 j-La-1 La ^a_4kl^ 
LkljjGj V 4 jjL) 4-aaiijj 11 IjjI L^-ca JSU jjl 
( _ 3 -S LaaLs. lj_pG jjJj JLS Jl3.|jJI iljijl 

(j- 3 JjabjJI (jJI l-3-*-3Ja-3 *b>LiJI ^ La gjj 
3 j a ) (_j-l-C. LjLLi jGjj ^ 4_lSLIj 11 a m« i oMclij 
L>UJI ajukj^-L^ .Lfr. aL^pJ.! i^jabVl L>UJ! 
4,3>LLVI 4j (ja^Li V L^jlSj jLlnil Ig l a f , tj£ 
tfjuk allial (jaj .4-1 aLiasLiJ! aLliJ all Lgja }L£ (jLSj 
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pUooSJI 6*j 


<jrdj_<_ujVI iCjLjj-a^JI 

.o^n,!! ^IjJlJI JAail oLLul 

3j J ls~l 4 4_J_LlJJ)J-J 4 I Mil Ml ^j-0 JL) (jrUj-<_ujVl (j I ^J_c ^£jJL»J 

( _^L?c-lcuII ^aJ j) < >i )VI VI l VI CjLj^>J 4_u_u_lILj Llh-uJ 

377 j 3j5 254 L^ia t4 3l*<-Va 3j5 777 ^j-c 4_uj_>. l-SjJj tjlJLVI 

. Cujj_i5LII l j-c CjIj j 6 j 3j5 75j 3j5 65j jla 3j5 

CjI Ju>.j 4_1_lA ijr i^. CjIj jJl 0 JlA ^ tV( n ^jjx-VI CjLujj ^-lII 3JLv L^5j 

4_*_U_4J ^JLc. i£)*Ll^_cujV! 4 -Lcu-Lljj ^_!Lc. 4_ L -L u 3 VI ^oLx^J V Vl £jA 

1955 ^Lc g.U-UJI t ^5L^j juaj . 4_l1l^V I ^p^L^vVl cjIjlxj qa 3jl>*j 51 ,ja 
<>]J-«-uJVI 4-La.Lu 4_J_Lu3VI ^Uj^VI L^J £jLDj ^3il 4_3j^-LaJI JuJL> 0 (j_4 

(j-ujj-) Jjl tillju <jl£j ‘OJ-4>4^ I‘4-4^ <---t- t 5^ji' Cj\^ ciUju 

♦ 4-i_t£j3 JlJJ_> o 

liLLj 4_l_>JI cjLljL5L1I jLcu^.1 L^j^h_>o ^3il cjLj j_aj_$JI £Jj_j I I 

^-lo-AJ ( jy Il]l jljll dJJj t^j-aJo-Jl CjLjj_Aj-A ^U-uL> 4^J)JJtXI CjLjj^j^JI 
Vj . ^yIL)Vl^ ^_^JlII S SI~< 11 ^ 1 <r ciJJju JlCL t-uJJ tgj^uJLl 4 jLL^D ^j_u_CV 
4_p»|jJI £>-a ^y-^TuJ L^J5LIj tC j1_LxjJ j-lII 4_Cj_s_?e_4 ^l ^j-u_L>«JI CjLjj_4j-A ^ - ^ T uJ 

^_i_ul_i i_5 ^_*_j ^ Jj) »-X ♦ 11 CjLl£jJJ (j -4 ^ 4-Cj) 4 a ^Jl 4_j_L_t£j_lJI 

. ((Steroids» <(CjIjuj^-u_l*» 

(—dgjJtXl ^L^jSLll L-t^J.1 dll5 1 4_CI 0jJb (_yj| 

C-Ct-Li^j 151 4jJutJ ^JJI (>stl ^yC.^ 4_l C. £A-UJ jJz JU V L(.l£j ((^J^^Tu-uJ^5L11 )) 
^jjn-VI 4_cL^JI jI jJLl <jUj£ 4^.j^>JLI ^Jl ^.^Tu jj .(jrulj-<iil i _ r 5 

j 3t .1^4 Iji^jj 4 Laj_j£.j 4j^ 1^. a <^ 11 ^psLc^»Vlj I 

» gL l<u 5UI g. 1 ^I c, tj a lj-j_i^ LqL^TlaIj 4_usL>. 4_jLlc. 4_c ja^><X I aJJb 
4JjL5c_4j (Jjl j-A 1903 ^1-^- (((j-ojl jljj» ^LlVt ^LJI j^j 

J^>-T ^JLc qju 0)\ Juj lij jTlJuI . JjjTu-ui^5111 L-&JA C__4_x5^J 3^U» 

j-tT^. Ij t 1928 ^Lc. (Jj)^ " ' ntjSdJ <LLu-o L*_4 LoJi^j « ^ 4 > »|J 

(jljLjfc 4JL»T iJyA ^_Lc 4-L-L-L^jJlj I »Ll 4-(5L1I ^lc. L^-<3 Ijulj \j I Ju& 

c-.<-?e- t JLI 3 jIjI ^LuiVI j-tiuI L^jj . g L l ^ - ( 5LII (jLU-*-II 
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jflJI 


{JT £> tcJal I JJt ^yLi ■ I 4 _*jjI ^ <>> a Jlju (J-A-jj JlS 4jI 

ojI^ ; j^}L3j ^-uj! juj L$_a jus I J^Tu-oJ^SLU 4-ut-^UI 4_*_u-^J! 1 1932 

(^-UU ^_1 Ju9j . ( j jJLuL>J 1 L-t-^pJl (JilX-5 Vj 4^1 oL>. 4_i_U-£3 

£j-jQ » L<Jl>JI ^C. J_C^e-0 JlJ 1_lU j JlAJ JJ)^p-<-uJ( j7 JLu2_>«J 1 C__4_j£^I(J! 

. cJa jJI ciJJi 4 ^j)^*J,l 4 j m Mill 4 _*_< 2 u^M ^JLc JLjjjij Jlj^LlS ^_Lu 

I Ju^Lj^j (jg/jljuj Ijj* <J£ 4_Ijl) ^jJI J^tl cilKi {j-a 4jls!jJI elXJb JIoj Vj 

U^JJJ^_5 (j I 1*1 Ml iC-i 1 jLjJ j-LL<-<jJ I £. Luu$ _}ljj Q-& L^-Aj- U - t J lllj La (J-5CJ Jj 

«al alttl fJbJju ^j_a ^Lal (Jjj-UJI Jli^-oj ^1 Cj^I Ju9 La^JLa-dj 


ch 3 



HO 

^ ft* l t 1 ^£i \jj£ 1 ^ i I 4_u_u_L>JI CjLj^_aj-^JI 4-LtTuJj 

4 <-^LlA £)]j CjLaL>JI ( j-aiij (j_a 4JlLa 

« ,»i^-u-uJ » ^-a-f-uJ. I jj I cl) -4 l£ cT'- 3 i-t^-11 4_i Liu-lI I ( ^)_a ^a-C.^-1 Li^ 

J>3-k 1- . i ih~m Ll^io JjVl (j? VJ (j C. iU (jjjVl 

ol n i^ll ^I ^lill (_£jjj I c m £plSUI 4jj^jJt (_^aSl i*-v>Jl 
!cd-li I «i^ta J£ (Jjtij t i^jjj Vj 4jjjjVl 



«(Jjb> ~ 1 "J I» « i "j~i < ."t » 
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pUuSJI 6*1 


(j 1 aJll>JI 4_l!La VI Jo* I *4JL>JI a J_A CxjI^ Lijjj 

jI ^yjl-L^t^il ^3VI (jy ^ ^_jju ^1 Jl 9 tc-.<-t£j3<JI (_y^ 1 Aj AU 

♦cr^t (^ISJI CCr^ 

J_3_S 4I £)j_a^_A l_^_Laj t4x.j_coJll aJlA jlj^l 4 _j_$_aV IjJajj 
LaVjI CxjL£ tCjL^jJLl AJlA tj3aju J_u-02tll aJJljlLa CjVjUtA (-di-LA cloal^ 
. (J-sjlJJ ^yjL,L4-tSLH ^j-ili&rJI 4_3 jj_1oj ^j^_ujj 5JI ^u3>j 4JjL^_a l ^ ^ a I j 
CxjI^j 1 1942 ^Lc. 4 cj L u jljj VI ^3 4_toL>. 4j$ aI jJsj 

-LjJLtajl-LuUl) jjoJJ ^LaioJI LaJuII i^£. 4_uI!JI 4jJlLjlII <_jjl>JI 
^jl i j ^" *LaJL>JI ^p\—uj cjIjJs £j\j 2 «>> Ar- 4x.Lil ((jLiLjJ! 

^jl^Luj IJUJO. IjUc. oUVl ^L^l ^UVl oU4^ 

^j| joLLj LtoJLI JulC. ^jJjLI^II 1 * ' J L ylll *U^.VI CjLjjj 4_«jliLc 

4jLl*JI Ijl^J <_yJLuL>JI L-t-t^pJI 4^j-*-o siLoioJI jisalLcuJ .l^IjlaVI (^yic 
«I jJb <Ul «E» ^-<-ul 4 -lIc. 

CjVjl_5e_4J ^Lj_ 2JLI L5Ljj_«lj I-Jjjjl JdaLtil (j-43 \jJ£ IjLA J^j 

jJl3 j-u-oo«j (_y^ ^IjlS L^-Lq JI jooj I JlA j-u-oJtltJ CjLljIjJj 

4-u^ * ^-)l-j!^^oJI J-^ (j -0 ^ I '-^ (3J^Io (jj^_uj^5Lll I- 4 

^1 c-ulS" L$j| L^ 4 4_i^L^ fii^jj-Lail 4>Ju^-j dj-tooJLl ^^3 -xjj^LII 

(J) j 1 V ~ 11 i j r c. ^j_ll3_>j ^Jl ^o.UI 4ool JlIs lLUjJj 4^-u£~ _L> 

, 4~ aK~ Jjl 3311j 4_La 4^5eIuJ.I Cj Ll ^JI 3jLjjJ ^jL i ^ j ^JI 

^1 Jiielu_ul »1 ^Ull Jl3^ CjI < nil CjIjj^o. Jlj^juJ IjJsuj 

^ I ^ jl— ljJ>.VI tL« J->. ^Jl fii^jLtaJ,l 4 -uLlIII jIjJLI ^j^ju 

J_4-(J (_pil CjIjLuJI jjJlJ JU JoJj j3_LcjL_4j 4^_<-*jL) l-£jju SjLc 

((^jjITl^ijIj)) (^gj-«-UJj-<-uJI ^ILtil . l_U2Jj_b I L_JJ-CV 

(-iLIjuij 4I ^yJI L^Ljooj 3jUI aJlA j CjljjiaTJI ^iaju 
Vj ^joJI J—4-u.oiJ I ^jLo i—3 j_jlj ^jJI I JlA j_u-oo*j £>£Lo! 

tiJJj Jljlj ^ J VI > <ilj 4CjL)I^-l>JI jLjo-I VI ^Tlu 

(_y^ Bj^lo ^_yic. ((^LlAjIj» J-U^ao Jl3j .CjVIoJI LAj_lCj J_toLill 

. JloJLl I JlA AJ^oJ Ij-jJl2j 1951 lLlc-i5LII 
(■ 4 i < mIIj . »L<uL4aJI JJulII ^-<-*jL) CjLjj^a^JI jj-AJ ^yllll JJJlII u <a > <nj 
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Cilj^ojeJI 


jL^>JI ^a &I j»jJ! ^a j-ljj Luo L^jljl^al i D/M Oi\jb ji < n^1 t_£Ua 

‘ ' is* t . ^yu 1_; \ \ i ill Jli_4 t Jjutjl ^j_*3 i^y^JLJ ‘ ' ^ < £ °* dil j ^—*^3 .(^jLiaIII 

iJllljl Is-I « !l (j^o L^jljlj-fll ^SJLjj 3j_<iL±jO jajJI (_y3 (j-djjjijVl (jjs Lkjlj^l 
.«L*_aVl 4^L>> 5 Ll3 j-lC. 3 < I^L^JI 
l_^j!L>ij 4-ajjJI fljJLlla (jjs 4 3l~iV a gdjjl (_yl^. fi I M->JI ^J^LXJJ 

4-J J) Kl l JJl*JI j>33 ^ JjJI (_yi£. 

JJ-LII OiX-tb jj_A3j .«(jlJl_LjjjV!)) j<s_<-uLi CjL/j^oj-^II jjjs ji-T Lc.^j 

fi i m ->JI (_j-3 ^jj) ~ J t |»JlJI jl_l3 (_3-S Cy* i* ^ j'j- c" i iil-l 

i—sjiiJI jlI^, j»jJI (jjajujj .«b.jljl^UI ‘~'N dial (j-*-o5ejj 

i_JL2J! *|j| iy\ i m ->ij (_jJI tiLIj i jlU (j-o iLl^SLi i.. jl 

dJUji^ - (J da_a I <L2-jj_Laj j/ajJlj ^u-ojcJLI lLUJlJJ .i~i\I .>i«tlj 

ol j o^ j!j-al (_yJl Jj£UI jaa (j-o jiSljJI jJl3JI I J.& >_ < < > < "n 

.i-i\l i>i«tl tlaLiij BjLjj j^.L*-uj L«-a jJI ^ jK i nil j-^ 
■tjljjJj (jV tiilij «1-adrenaline» 1(J a mj . m->JLi Jja-jJll (>dl-ijjaVlj 


^ J l>l ~>iJ J-LC.J Ijl I |M tl 4-JJ.Lj 1 . I 1-1 3*1111 tl £J lAltl t_gj~l 1 'I a 4JLJljtjOJ 

3_l^. 1_LII (j^o LoLaj (j jJI «d-adrenaline» Sjj ^ I r. (>J1 _LjjjVI 

Jal mi i JL>-^ t 1 t. 1 3 11 a II r j , >< 11 (ii a JU 4jSLIj 4_uLi4_xSLII 

(jjO 1/12 L>^- !>d-^ I j-A 


«LlL>J! (jlj 1 1 g ni l L^jLs. ^L»a (JSU jj! tiili jjjs ^ 

cCLij_Lb o 4 _l^L>. OJ-& ^ t J^ alj^Li ^^_3 j 4_j_>J1 

(j-o L^J iLullJI CjIjL>.jJI 5-aJLa-"i. .i a tillj (J-*-^3 

.5JU. ^ 4^SL«^! 

j^jJI (j^o 4 u' l ~ l 

<L*J 4aa i£Jua Jl* 1) (jrtJLbjjVl ui ^ jr^ 

.ipJI cjUSKJ! aL^f 
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12 


CjI nhill jlj-3l (<uk! jjjs djl-Lual~nn!l 

CjLiLa-*-!! ^uJaJj LaLfc IjjJ i_i-*J3 

ill i ( _ ;r >J! qjISL!! j i n->- ^jjs 

J i .1 ->JI j»LIaj J^Lli-l (^jJI diVLsJ! (j-o jJ& ^ 

.Sla^lLi jjjVI Lr i^ 

(J^-I 3 ~i (j-o ( _ T J-ul^ (jjs Jjl SjLstaJ! (jl^ JijSj 

( _ t 3 SJjjiaJI 'jal"j3tl 

i»l a < ntlj alii ij \-1 SJjjla jOjfcaLnj ^Jfi i n~ dul£ 

.i_aL£ J *\ ni ) Lc.j_LLa ^a^aLiiaj ^<ukjlji£. ,jSLj ^a-lj 
I3jLx_J! aV Jjfc ^ •' ^ji jjj 

' f -l u (_)i=>U O^J (jj-i 

SjLajJI jj! eJa^II dllj iSLa^JLi dsVL>JI 

. Jaj-ij 3m Vl ^<111 (jlsj-a j (j^jl-Lisj 

jJLa «LoU. (_^jj£LuiL3»j_j^jjJI 3JU.jJI jjl c-M^tl l_Ll 

aLSl (_)^=>J-U I JLJk <- I j 1 . 1 J 4-ILs.j (JJ9 (J^J 3jL° (jJI. y 5 * 

. j_!Ll£sJI aU-jJI (j-ulj 4 llL>.J 

.((^^L^-Loo 3JU->11 SjLaj <UjLa-a (_^a(_£_5 j3 

I- IJ III fjjj (J-C.j-Lsa J j JJLc. f'gta aLaaLauJ jjia 

LaL& >LaLl cJLuis jjl jJljj (jlj 

,3JjjIaJt tJ j& 3_jL=c_jJI a^J-ifc alj^ a M 

lisjLLaal! (j>i-a- <ij ij-JLaoVI 3jL=taJ! i_kau3£! JL3j 
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pUuSJI 6*j 


Q^-4-lL 11 (j-a I iy>*\ 1 IjJjLu | jl | Jul I Jt$J (j^jLuiJ V 

L_uJuLa LLlcI/I I Jl £t> JjlJ3 ^ i ty>~\j . filL^La]I p ^ < V j g. La| CjI^ILs ^JLc. 

.(j-u>JI tillj JlLo £j_3uuJI ^1^- 

^Lc «Casimir Funk» «tiljj_j j_uijjL£)> ^juLl j_JI ^Lw^JI j 

<3^19 Oj^' 4_l>. 3^ mi^ (^£^-11 jLuall ^J_aLlII 1912 

iSLpJI < At ( j_a ^_<_uVl I Jut. ^JjVI Luiuuxill 1 A" , 8 :, a «^_4LLl3» ^_<_u' 4-lIt 
C_-U^-j 3_JJ_ U> Jl J_«IjJlII £jut ^- -L ^- > - ( jy lc tiLIj Juu ^UuVl I Jut (J^IL 'J 

4 >lut (ju 3 ^jLcVI L_j^_*J tjljJo CjI J_u_u 3 JulIj . *1 JolII ( jr 3 Ltj^JJ 

(J^ujLLlS)) i^a-l-uJ ^3 -UlII ^psl^uaI ^ A ,",j ^ jj| ^AuaLLuaJ! till j 4 L$ut CjLLuallLuiJ! 

I jut ^ I ♦ tl ^Juiuuj ^ 3 mij ^ jJI «t_j ^tuaLLj^wj t« I 

4_uL?t^JI <_j^>.VL c«j4 < m cjLLusLLlIII ^jus l^^I j- 3 ' <—al mm^I I (j! jul! 

.((^)),« V )),«t)) Jia 

till j Loj I 1 jl CjLJjLuuaJI <jua ujLLj-oLLuIII 4 ? jut mi i I (jVI LuSL^jj 

4_jI VI 'I q 1* 3jl A*C tt V tuLuuVI Q-a t- « i < tit Lj)l jic £)L£ I jl j! 

ujLuuV CjLu-aLnrtlt jJ ^IjiUI Juuju (jl L*j|j J-ua^Vl (j_« 

4 Juv-lj (j-UaLu^ (jua (jr^ iS^ w Vjktl *ljL*JI j)l L^uutl 3 J JutTua 
«^ mi ^ It 4_aL^JI jIjJLI (jus 4-JJ) <>I ♦ tl ^P^L^vVIj ^iL«VI udbtJ 

tiJLut ^j! VI t^l_5C_^JI (-^^_5C_J L^J ^U3J_J tllLu-oLu^il ^j! ^JU3 ^CjJLlJ 
^U-uL) t-J (^\u3lu_J_3 oVl 4SuusLjv g. UluL» < K~t LuJuv LtUol 

. I JiSutj (j^a^L^Jjlj ^_Ujlu 2 t_J 4 4^U3 LuJ! 

Ijyj tj 4UjLLusLLui]l £ya I Jl>. (J-ulus j Jl3J VI (_^>jl ^ISJI J < n'v ^LbeJ Vj 

t4_pjl 4ul>JL) <L^_pJl CjLUjlII J^Ju V 

^u_tu>Jt l_^_jJ! ^Lbej ^uJI (j+ Atl 4 u- 4 ^ jJl3jj . 4_Lc Jljj^j V La (J ^r. 

(j-A *j->- Lull 1 (jua oLaljUfeullL) ^juLjj <jl Lai tCjl Jl>.j 3Juu 

ui ji ujJ-* 3 Cy 3 j» 

.(jjs I /40 L 4 I 0 ^jUij ^,1)1 SJjjJI 
cjlji jjjs 3j j Mif. (jjs«!» iSj^ S^j-y • I 

ix^L-o) 4 < mi} t \_3 I jl>. 4_jl 1 is~> I^_4-j ^ 1 m>JI ^ 4 <T )£juu3 

(j^o fi 1 H ->JI (-kj^Lati J^-I 4 jt-ii»U L>L>Jlj jJL*JLI 4 jj£LU L^LLII 4-x^>j 
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> j-~» 3 * tl c_<—u-aTu^ ' 9-j JLZi^ol (^-ulII <( I» (j’lalTu.a ^jLju^ jJI 

Oj-Q-l J J^> 3jLu_oJI JjI < <i4 3 Jll>JI 4jJ)jJI ^ylc. ^jJLl 3j Ju9 ^ JlC. ^_y^ 4_i3 

(j! j^tlalLcuJ 4 _£LIj Cy* l£>^^ 4_o*L<JI 41131,1 SjLujJI s. 

LL-sa-o JjL^JI I Jufe 131 LcI . 4_jj_*JI 0jJb j-4^ £)! Jlsu 1 Jll>. 

{j-a jLlLcl 3 jlc VI 4_aLcl tj\ ^jU~ < >n <jj 4 jL^ t« l» £tlaLLj 3 (jr ^ 3 n 
^-t-ul-J 3j. a! U tl 0 Jl_& cJs j_*_J J ^jJwVI 3j 1—t-t-uJ I J_4_S (j I JlJU - t"> 3 a ^Jj_LaJ| 

•JJJI c^-JI 

O^JLilj JljjJI <_y-3j Cjj_>JI Jl_l£ C^_jj (( >» Ju>*jJJ 

^r\-ollLib ^1 ^jJI (j-tJJ jLSJI 4a_ufc (jr^ idJLtJtaJlj 

jc_»L_*jJlj jj^>JI CjIj q -o j_u£ cr^ *(** < M^tl <_y3 « I)) 

L>oLj «l» (j^lTt-ta .j^f11 L« IjJLcj *J^X!^ ^*u.4.iiJLl 

jl t- ( u II J lLUjj *Hrttl ^j^\-u2^a\ ^ jr Lc J_4_aJ>Jl 3j JlS JlC. 

ji_jj_j V 3 Jl_4_>iJI 4^t_u^Jl_j Jililbw^U «!»(j'uaLlj-s <j_a 3 <j 1U11 ^Ll^SJIj 
jj)» Mill «l» (j-A-cl T t - L^ 3jLjJI (_ t \ < nTij .^.Jl 4 _jJj_} 3ju>.j 5000 ^£- 

, Uj 3 , ,.j iJLrtlaJlj JuSLII ^ 4- . >»~ j 4-u-u Lt.u->J Li AjLudVI j ^LlulIIj c^I i 

(_P»!j»cV! ojla (j^its*>-jJ ju9j .JLoIdVI LjLpJj ♦ Mill 

j_Aj ^ i U3tl t-jJiJI Ji_t^ ^JjLu Juu JL^oVlj (jL lu lIIj <L>^jjJlj ^IjLuaJL 
.(jA-ab-ujJI IJl^j Ijl>. ( jr ic 

(jLjj jJI (J_l3j ^yltil Cji-LuaLLullI 4X.j_c^e-4 3 jLlC. t_j 

L^J5LIj tL l a- t5 U' c__i_j5jJlII 4_c.j_<^>J»I ^JlA Cjl_LcallLi^ t rth-Tfcjj .,UI ^_y^ 

.4^1*31x11 jljil (j- 4 (_y^ L^*- 0 ‘cr^^ Juojj>JI ^_y^ L^ajUij ^_y£ 4 j1 mm3 

(2c_j) (^t\_9^L^^jjIjJIj (I<-j tj'L-«Lj!t]! t4x. j^j>J.I <>jla Cl>j £_3jj 

tciLu-u j3jIj t*(6<-j) jLjj-uiIj t(^-G^SLuJI j-^ (^-<jiLuilj 

. ( I 2c_l) l^LA VL>^Ln-O^ tcii-JJ-3JI l£j\ 

j-^JJI ^yi^. Ji£.L_ujj t ju5LII Jl>.jj . (Ic_j) :^r\_cLAII 

^A-^l"ij3 H I Jul) ^y^2ji /jJL ^SuJJ . 4_J_u^JlJI 4j?e_<_aj VI (J-4-^- 4_^V-<-u ^ylcj i^jJL_a]I 

t4 j ^ mi II (jl>.\ 3 4^ t^l_AjVl_j jj_*_jJI ^-a! lo a 
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pUuSJI 6*j 


.SUjJIj JJLiJLj 4_jLusVIj j-oVI ^3 JlSj 4^_tia^JI t^Ij-U />>lj 

t LjJ 4JL<_ajJI JlLo (JjJLjJI ^j^uu Ati | jufe Juw 

4-L-LtJI jjl l^l U (j-A (3jj-JI) ^_o_3_JI 33 jjVI JJ? mi^ j- iT uuj 

«>^V1 .^.!1 (ji5L<-u (j'V I -LA ^3_3 _l!I j-t^J . cA- c U*-fL> 

. 33 Mini! 4_Lo C^-Cj- 5 ^jJI i 11 jjVI (j-c ^j^SkTu ^-Aoljic 

t(jL<-u->Vl £JlI <j_o ^^3j-JL-JI ^L$j (J_9^ (J^* ‘ ^ JuilLc. 1 Ju9j 

(j-jjJI £)? .si 3V.VI I JlA ^ <. «i mi II Ujjj ♦ j-lLsJIj bt_i se-uz I JlA (j-tuJj 
. ^-dLLuiJI I JlA Jjljj -LlC 3_uS (jjSOJjl ( Mj ^jJ £jj4 ^O-AJjJU C-A^Hlj 

♦ ^1^-^e-iLq I ,2 ^ylc. JlJjJ V (^LoLlLII ^j_o Llo 4-aj^Ul 4_j^SJIj 
33$^ <U1 ^ I Juk 4_ua_AI .« 2 <_>»(^r\_c LL l3 :j_uIjJI 

t^jLt-U-iVl ^-4.gJV l_J^U>- Jljvjj ^1 CjUj^-iVI Jl>- I ^j-0 ULfc ^3^“ 

3 $£ t3 JJl aT lo (j^jLLui]l llLA jjl IS> oj . L}UJ1 Hflin 3j-uS 4:9 ^Lc 4J jJlj 

. fiL^Lflil ^ijjj pUl ^3j jtl 4 Jufll jL>»JJ 

t4_j_^ t- < i mi" i t4 _lISJI JuSLII 

4(jl < illtl Jj->- jJL>Jl 3 <7 mMJ tJLilsVl J_4J lJlA_U3 

4-t-^SLllj .djLtlaJI 4 j JlL>JI ^-3Jl_lI JlUJI c < > < (Tn US' 

.^jJ! I , 7 ^ mi^JI 4-sr <^>l 4_dj^UI 

t £j\l jSUJI ^y2-<±S>- !<u-u L> LiJJI xS : £j\-UJ LuJI 

(jrjjvjjJLl^J 1 I OUji^jVl ^Ltaj \lxjb 3S-Juj . C_*SjJ,l «t_J)) 

. 4- lU JI iS I «jol mi irtl CjLjI^c £j-a 4-oLa 4ji or. t^-&3 4_jj>JI L>UJI {^£> 
^jlSLu (^\_3 ^jUJJLLi 3~&3 1 I ^ < II ^>|J l_l £j\juj L d J I ^j-3_42J ^ Jl^Jj 

tilii ^j_c g-TL-aj ^U_uVl Lr^ L)J) < ‘* I J*J (jJ 

(J ^ » ; JL^il Y M l Qjj 4 jJL>JI jl 

CjjJl>. ^yJJ ^UjjJ.1 ^^Lc ^JlC. Ju9j (jt 1c 4_til*j| CjLjIj-UuoVI 

.3UjJ! aj (jj-UJI 

J „‘ 3j. j o ->JI 3 Jl-iSLIIj ^_<_uLu^^ *^3^3 

t^y* ^>- 250 JSLs 4iiU-tjJI yA 4-lIt. l^3 

^jlalu-4jj^ » L yju*y\ (_U-o^»J! ^j-o 450 (jyU l£ 3- l>l ^ <-£.Lo-4.t.JI 

I jl^Jj 4(j^y_uLuJI ^j_o ^Ij-sULo 7,5 3j-U*VI 3jlil <?j_a £j\ ^ < n^JI 
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^ \ C. ^L-allLuaJI 1 V ciJLa-<-u^M C. (J^Jljl h ^j-c <jp3 L-cj-t-oJl 

JlJ^j tCjLalj-ga-iLa 5 ^JlL_a^_<_ oLj_lII £)_a 4_aj^LII 4_j_a£Utj . 

. ^JLa^-l tj-u£ lji^>* 4 j t M <Uj ^t^jfc. i ia 19 ^1 

*• 1 <>s^ < ^^ 1 (j-* | jjt 4-lJoj ♦«6k_j» ^_ailLi^ :^_<.u£^Juj-ui 1 

dal mi r tl 4_a^t_taJj t jJL>Jl 4-sr «<_»» (j-A-aLi-L^ 4-C.j_a^fc-a 

(jlaLa^-Vl (J-LL4J diLla-C. 4 _uoLv. 4 j a A? 4_1 4 j I La^ ^l£LU ^ ^ • 11 

j_a Jl >-jjj . Lfcj_ic.j CjLujj j-J 1 ^a t n^tl 4_j_Lj_a^M 

4j JlC VI (j-ajuj S^_La^>JIj Jl^LII 4_cj_a^>J» I o JlA a 1 <>>f. I ^j_a <>j-ic. 

♦ ^l^j?e-ila 2 j_>- L^ajj 4_La 4_aj^U1 4 _j^£LJIj . 3_}LulU 

J-&J «<-j» ^_aLLt9 4c j-qjzz-g f.\is*ic,\ Jl>.I :dlujj2>LJt a'*- 

«pantothen» 4_aK 4 jlc. ^JLLs I I t4_pJI 4_3t^ujVt Jl>.jj 

Uj^> 4^1 Lrj-a^J-dJt 4_j^_Al .«£)l£La ^y^)) ( _ ;r l*J ^yjJI 

co-enzyme A»«?»«^uj-jVI jLC.L_u_a» ^oLj l_3jjuj CjUj^jVI jl».? 
a>» .4_pJt 4 _lL>JI 4j^-l>JI Cj^LcLdUll ^j-a Ju JlC. 

CjLseltlaj Sj_Lai>Jlj JuSLII lLLujjIljLlII 

iJ7 ^ ^ juu^j 4j! La£ / g>-v.j 1 U11 4 a*UVt ^-j-a->- t4_^LaJtj J mi»I1 

9 ^yzJLju ^jL»JI t_jLuaj jJoj t LpSLJl 4 U Mil^j 

«^_allLj^JI IjlA 

j^L^a ^a-Al a! Jl*J!» ^oLj J^tUI Cjl£la at J^. Juijj 

t j_a-lit ^j-sa_a_J ^^1 (j-A-al ~ j <? tl 1 J_A r!l .^/UallLulll tjufc 

LjLp.1 La^ t^-t-tTui 1 ^_Juj t^jLuJtilj ^1 Ju-aJLj ^j-uL<_a^.Vlj 

4_5e_uaJ Lj_a^j 4_aj^\_JI 4—t-a-SLIl Vj .3LbjJI ^aJ JJLaJI ^1 

^_a ^LallLuiJI ljuk ^j_a ^-Lajfcj 4_j_a^LIt t^_aLojail 1 Juk ^j_a Jl^u_>JI 

. CjLalj^?t_tLa Sj, Mir. (jr i^. 3^Lc Jl^j ^ 4_cj_a^>J»l ^Jufc al <>>r, I (j-a 
(^-aLlmj 5^HS ^-a-t-uj tc__x£^J,l «<_J)) (_^A_alj_ib 4c.j_a^e_a ^1 t Jl>.| 

alxaVl jijSJb La^ 4 a »toVt ^j-* 3 (j^Lluiit 1 JlA i«_A» H>» 

til (jLtJijVt jl CjLjt^-L>J' (JrJ-p • jj^TtSLiil ^j| ^>1*; 4Unil 

i3 ^-lI^ ciJUj ^j_c. dcj^-Tu 4Jjji^ 5 ^Il 3 ^jjJt I Vj ^ 1c. CjJuu 

Jl^j .^jlstj-cVl (j_a J_J_CJ ^a mi ->Jt 4_aLaIu_ot J-a^j (jjjJI j L^la 
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pUuSJI 6*j 


jVjJ jLuaJll J-oLjlII dJJjJj <>JlA ^JLsu (j\ G^G^-uJI c4 t«G, ,.l 

I Jl^Jj i I Jl>- JafLGa j Jl3 ^1 V! (^aLLuIII I Ju 4> ^ ^LiaeJ Vj . (j-sa-uil 

Jljv! :GJL l J j_aJI (j^i ^ -V .^j-A-aLLiaJI IjlA ^aG.o (jl_4_ujV! j, ♦ Gm I j JGj 

n 3* ^j_a J^TLiTu-a ^ j_Aj tC--«-^jJLl i((c_J)) ^_aLG_j_£ 4-C.^.a^ s c-a ^.LGa^.1 

3j_C Jjl t 3 mi~^ 1 4jV ^_«-uVl tillju <Jt1_aLLjGJI IjLA ^ 4 Ml Ju9j .lLLwIjjJL>JI 

«folium)) 4 _a 1£ C-t-LV t £ l^-GaGJ I Jj|j>jVl CjI 5 Cjljtj-GaGsJI 

J-G.-3 (jr JI G^-^IGLlGJI lj_A tjr 3 ^j-saGill .J_ae_tlil Jjjj 4 _j_Ljj^UI 

. L- l a- u VL) 3_)LuaVI ^1 La-* ^jJI CjIj^^ 1 h»ll ^Litj 

^4_jJL£JIj Jl^JI 4_>.jLiaJI 4 ^IjGJI ciLJjGJI (j-sa-sja- 
( j r La-»_) j_Aj t^ljj>.^£Lua 50 ^1 ^>. jJLU 4-cj^UI «Llc^_jJ! <Lj_a5GIj , 3^. l a G J 1 
dJJjL^j / a. 1 fc> • tl jj < ,i^ i (^uL-ai,l jl » GiVL j! (^uLua_^JLI 

. 3j_p*Vl 4JL>JI ^ «I2c_j)) <LjJJ i-aLGaj La S^Lcj t L l a- u VL) Gt^Lu^aII 

i 4_j_j^_>. dJL)j_UI ^_Ls ^JLc j l_*£^a : I 2c_j (^_aLLj^ 

*(J^aIIuGJI 1 JlA <j-« ^L-Ll-Ga Ijju9 (j I 0^-^ Ju9j * (^^VL^SjjLujJ ^_<_uLj <__3 ^_ju^ 
Q^jIa (jj* JlJj-j V jJlGJI I JlAj 4<CLuj>JI L l a- u VI £^L*J ^ 

4_la^JI ^L^ ci!!5 cr^ L^f i^lJ^l <>A 

3 JujG V 3_iU1 ^JlA ( j_c jJLJI ^^aitAII dLSe-uz ^yic ^Ja^UtAlI GjjlLaJ.1 
(j^aLuGJI I jla Jl>.^jj «j->-l ji\ ^^^l (^l^-^tGLLI 0,003) ^Ijl>»^SLl« 
cjLuLLaj^jJI oLuLlaj5JI ^jl>.I c^aL^ JlSj . G^illj (j^ijillj JljSLII 

(J-Jj-J 3j_jL>. ^ic tillju cGL-^jv-j t^T'-ALluGJI Ijl^J 

. 1964 ^Luu5JI ^ 

* 1937 ^Lc (^_aLi_j_ 3JI Ijuk t-G^uSH «llL u j j)^ < m VI <s^ >:^» ^tlaIIo^ 
(j^aLuG]I IJl& 4-hTujj .^L*JI tillj (Jjj-i 3jGL>» ^y-lc. 4G_tiu5LA J 
<Lae_tJijVI La La Ijj^ C-^-L j_Aj t(CjljjLA^jj^LII) j£LuJI <U_x5^j (jr ^ 

4_j^.jVI £)IjJl>» 4_a^L_<jjJ ^jl ( < <iVlj ^LLa_*JI 4_ae_tuj|j ^ < <i>«fl 4_dLua]| 

i JJljLII ^ia_*_j ^_<_uj>JI (J^aLLiaJI IjlA QjuLStjy «^_tau>JI 4 j^aJl1I 

.^jj>-Vl ^ > m^JI ^lj^>*l ^^ajuj 2UKJ|j ju5LII 3jiiJI JIa 

jGjGJI ^LljI jl j j ^ w L>>%tl Nj^11 ^LSf ^ < M-^tl Jilaj j_Aj 

. JjJulil ^ u^»II 
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O—ljv 4_jLt-o V I «^» ^-aLi_t3 (j-oJLi ^yC. ^Ttijj 

i4JLil_J ^_J_£. (jl—Li-uVl ^ J J <al]| t4j>-^_ua La VI L_<_U_uJJ / .-■-» 1 n 1, 1 

(j-A «£» JdJ ♦ JiL>JI C. o «J L_3jj_j CjjJlJv till j C-cOt-UOJJ 

jL>.JJ La^ 4 jJIji,l 4-4-0 L>. 4 4^LflJI 4^lj_CO^>Jl Clli Cj!jIj-4-OJ>JI 

4?ll I JlA CjUI^- o JI J-a j-l£ ^. j^- b o-Vi J rtirtl ij L-xJ^-ll 

3_}j_3Ji JlLa Cjljl^-pJl * \^ ^L-ujVI 4 Lajliuo- 

4-tic. Jj-4-ookJI ^j-a LgJ Jlj Vj 4till!i Jjl3j V 4 £^1 ^^j-ojuj t_sjLotlll 

0-* ci^J^ 6^- 

♦ Lj_a^Ij^aa-iLa 80-30 £_ILjJ < <i iV I 4_5e_4-oJ 4_aj}UI 4 -j^SLIIj 

<? -v- tjj* Jlj V I Jl^Jj 4(^L5t-4jjlILj Jot-u 4djljj>Jlj «£» £r\_aLLt3 j3L2 jj 

£)_a L$j La JuLoj V i^-(jj-5ej JuC tj^2> 4 -tljlj. d ^1 Atl 

4_t-oL>. 4^L*laJI (jr ^lo Juc «_>.)) (j-LaLLt^ *<(_o.» ^rLallLt^ 

JbLaHo-Vl «ai {j\^x-l. u^V 4_uo^_*_a 4o-. j"< 4? a 4_tC^I ciJJj ^alu LaJuC 

■ L> ♦ .>> tl d_j_Cj I ^1 JlOcIu-uI Juc 4 j_& La^ (j^_a LLj_aJ I I JJt £)_a a^oeJ 

(j-ior < n^l ^jc. I Jljju ^alb 4_JL>Ji <>JlA ^ jr 3 ^LtloJI ij\£z-u±l (jV tillij ^LtloJI 

•*!*n 

4^jj ^i-al**M<?tl Ijufc ^j_a JioJj (JjL<J (ji gi»ti ^j<btj £>lo Ju9j 
4_3_4 -o_j ^jlojJtl ^j_a JJJLjj 4^al^JI CjV^-jj Jj-dJ! 4 jL(-oI ^la-i 

Jl^ 4 ^j_jJI ( jr ^ CjLalj_>. Mir. j-Lu 3j-j_t^ 2 Lc.jj>. (JjLu ^jlj 4 4-alc. 
I 4_uQil 4 j ait tl t—jjLseUJl 4 ^jLIoj-4jJIj 3JL>- £j_a 

4 ?Jl^J 4—cv^Lc. J_jI4J C« < im! «_>.)) (j^_aLLt^ (jI ^y-lc. dJ_i JLoJLl ij-A 

ijjjjtijJI ^ (jLij jJI (J^Sj jI_ jJ.I (jjs SjL^. >: j» (jrixllL^ 

* 1 »«3^» *(J[g^ja.ii «2_1)) I g t aj 

CT^' ^LjLjJJI Ojj ^ «j»(jryitl^ 4c.j_a^e_a Jl>. 

3 > u iVI j-jjLj O-so (jiyillLmJI IjLA ^jJI jjl (j^-aa jIjjs 

i« provitamins)) oLluilliAII oI^jI ni«\ 3jLc. ^ a > n~ . ..nijtl 

• dlp-addlLS'j-a (j— i Jla 

(J-Lo j-g-3 1 (JI a UVl JLlc. ^LjiSill 1^1 1 >| a « juhuj 
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pUuSJI 6*j 


4_j_3 3 '< tl L-<-l<-uT(J^ t^-<-u_>Jl (jy ^ jj 3 « <<j Atl^ ^,^_u-u-lSU 1 CjLjjjI (jjl jj 

^jj.uiKH cjLL_uj^^jGJ dJJ3j t^Ltutil (yJ ^ < <>Lj Lgjsjju 4_JL>J1 clsjJo. 

.(jMjJiJjj 4JL2j Coo ^ < n^ttl (jjj J-4-st3j V ^ylil 

< t uVl ^LkdL>l /J .^.1 3 11 j_£ 3 /11 I j_A dUj£ jILuj 

.^IaJ! Cj^Liia_*JI lJuljusj Ju-saJI (jSAli j_jjuj 

L-.L2S-L.U ^^11 4_d 3 I JlA dUj^ jLSJI j3Gjj 

4_uo^_C. 4-j-fll i M a 1 L^Llscj La_4 ^j_c ^j)j t nKtl CjLL_u 

3Jl>.j 400 ^1jjv jJLu ^ t m^JI 4-a- J 4_j^£L!lj .j mi^U 

dllj {_yG j-*uu3 1 * J-o!j->J! CjI JlujJIj 4 j < <■ <tLj 4_Jj4 

l_j_4« .}» ^oallLj^ (jjG j Jl3_!I IjlA (jy lc. (Jj) .(>iJLi] 4 i mi rllj 

• \ J-StTtJ C-cJJV- / 3 tj 3* a 3 jJ, 4 , >.3 > .11 J5|^j3 4 jlAu>U ^-t-aJ>JI •"< S 

jJJj IjlA JlL>JI CxJ>o 3j>^j_U CjLt-uaLi-ujJI CjL^jLAl>3 

4_j_4_£ 3j-L-lSLII 3_}Ljj-!l^ . 4 _<_u_<x-AJsI 4>U! ^LuSLll Jl>.^J £jI 

er^I L^4iJ-J ^LuiAVI 4_re_t-o L;r J-C <^_j_<-u j-jf djl 3 «J» (J^-aA-d 

t^ColSJI ^ ^jJI 3jLjj *j»Ua*JI (jjG 

.4-uJkil 4^c_i_ujVI ^ i5 uJSJl (_ > < (i^j ^ 

j-lAej «. «i < njj lAj^JU jLtia-o jjfcj ttjjjLSjllj^ ^u-uLj <—Sjjlj tciJ 

i 1943 ^Lc. (2d! (^laLLj^) ^ ^ mi 4J 4-jLAu.xa i__3 LAoT^I ^3 

AaLAiJ ^yLOJ 4J ((^jjjjl-Lo)) ^u-uLj L-Sj-a ^JLL»_!! ^jVl jH-aj 

4JC_jLu_oJI (j^jLLui]| IjLA 4_U_ul_L<J CjLj^ Jl>-JJJ I JJt Jjl^J 

a t^>, ».lI ^j ^_<.u->JI 4_Lj^£A 1-4^ jjVI jj-Ao^j ^JoLc-Lailj i »>^tl Cujj 

( j r J^3 ( ^yC. ^llujG (^^ilLuaJI 1 JlA jJjUU} . 3j^JWjJtt LjjTtSLJI ^j_4 

.^jJ! >Ui->.3 JuSUI ^ tj^-uz^j2 JJ-J-II 341-4 

LjjTiSLJI 4jJ ^-^LLuLII IJu 4> ^a.3-l! j-JL-JI JI (j I jJJjj 

>La i3_}V jJI j3jJl>. (JLoIdV! Lo I . 4AL»_4 1 ^£i ^jjAV| Ijufc ijy 3il 

J 3U !1 1 J Atl 4_J_4^ (j! LpSLlJl 0jui> /4^jLlL4t 

* \ Jl>- JLilaVI tljL>. 4 \A°) 4-41 Jmin ( ^a 

4-C.^jv. JlJ^II dL!3 c-JjuJI 4L_3jj_l!! jj_4 ^jLo^Vl 

. dJ (j^oLo^ q _4 3j -L«_ ua 
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l_3j_jlj c-a-jl!£jJL1I 4-^jLiIuILc CjLi£jJJ J)_a 4^. j_a^e_a ^j-C. BjLlC. :E Jt\_aLLl£ 

jLuaXI (j^LLuaiLi I jui> ^ a , njj .«Tocopherols»«(J jj_l3jj»^< u L> 

t£)lj_jLaJI JlIc. ^ 3t 11 ^j-A CjVL>. ^1 ^Ji^J 4_i3 ftl (jl (jrt-uJ Cl>- l>- »lt 

l * lLILlA (jl 4_I.il <-dl_(_A Jl>»jj Vj . Cj^LuaaJI ^1 ^JlII ^JlCJ 

4Jjl_3t_4J »1 a I ♦ tl ^jia-a-J ^Lj9 Jlj9j . (jl mmVI Jl_Lc ^_dLl_j_<Lll lj_A ^ jr 3 La 

V CjVL>JI 4_uoLv. i4jj_AjJI CjLj1j t*» ,^Vl (j-saju ^^Lc 4 _aI JiitlL-uV 

c< < m jl oLJjjJI ^jl^J 4_aL*JI Lilli c ^LIj te^ljlaVl ^1 ^jJI L$_i3 J-^ 

. Lj_ajj 4_jJj_} 3Jl^.j 30 jjv ^ > n*>Jl <La- is> I 4_ajV-JI 4_la£JIj . 4_ulaj»A 

I^jUszj La 1 ^ < a j i(^r\j>.jj Jlo^JIj (jgjj£JI ^JLc 4jLujl». ^ La L^-La^ * Ij-t-t^ 
L^Ia La£ jl j^> a**- 4jLj t ^ jj La clUj£ L^-laj 

IjLjfc (jl t*l Ml Vj .«_})) (j-A-Aj- T l- L a JILa Cjl < nil 4_CJ_A^-A (, > < ill M La 

Lt-oL>. ^jy-Ut-A L^J-A JSJ jJI J-A> iC^LLlcLllAH (J \J C-^^UI C^}L>JI 

1 4_l_jlij L^_La J£J t4_i_>JI CjLuLSLII Jil<.i->> I (jr £> aLla-^JI 4_iJ {jy ^ 

♦ 4_l>J1 4.lL>JI ^aIj 4jj_ij>JI CjLlLajlII (jr ^ 
LJT _b ^\—aLLj-o^ CjLLiaLLlaJI (j! dajvjJ j 

<-iUi 4 i j i<~\ ^ (-LU*1lI ^JLuaj V L^_£Jj ttliLuJull JS1 

jn^i ^ Thill Vj 4JlUI V 4-L>Jl CjLuISUI ^-J-A->- (j I ^Jl L_uL_u I 

4JL>.j-A VI ciJj.1 MIJ V (j-A-Al^Jt?!! (jVj . lJijI jlaJI <>JlA (jr\J ^_yjl jJlII ^JjTlaTJI 
4-l>JI 4_lL>JI ^yC. O^aLLiAJI c-jLlC. jJlII J-llaTlII CjLJla-C jj-A 4 -Lula 

LajAjJ La lJlSjj ^1 ^£1 Jj Jl^ La-A t4_LvjJ»l ^JlA lJlSjj L->-m.uJ 

^^_j| Jl*JI J-JLaTJI lHjLjJ_a-£. La jj a cdJj (1)1 

.^p^jJ,! ^jlslj-cl 4lLufc ^le. Jjlj L a - ^ 0 m jg tVi 
(jl ♦ J tl jj-Ls ■ l ^ A ^ ^.tl ^Kil J mi^I l!jLLj_aLLj^]I 4-la-AV IjLij 
^oIj_aVI • J jjs Cj l_Ll-ALL laJI J)_A 3j_j_i^ CjLla^ ^ 1 Jl^tTn-UI 

£)! ciJLIj Jljlj dr'-j-j (j-^-Ij <^»fl jL^>JLj 4_t^L>JI ^IoIj-aVI lLUj 4_t^L>. 

L^-La ^La! *Lij£:> (^jJI jJlaJI tiJJj VI L^Ia |>jv* <dj V ^a < n>JI 
3jLjjJI . L^_La dJaljJI CjL_aSJI jj-A 3^1 <i~t 1 dVl i nj Vj 1 ^j_A 
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pUuSJI 6*1 


JJLjlJI * < < 4JL)Ll^}j ''j ^ tI d is-> \ ^yJI Cjl_LuaLlLui]| J^Lu 

CjLc^>. JjLG Jl-Lc. I < jj^ tiJUi JlfLojj 

t * < **■ <s~IJ Lo t«ciJ)) ^>_cLL^ jl t(( J)) (^TLaLLj^ jl (( |» (j_a 5j_o^ 

. a 1 t^s ♦ 11 jj ^ t Mitl JojJL_uJ JLtlaJI ^3C-U2l1 tfjufc 

LjLa-Js <LlIc 4Jsi^L>«J,I l-ocj L2-l3_} LjjIjj ciJLuk £)l cilli J£ tjjs ^jusloj 

JljJljlj 4-jL^VI ^J| (^jJj CjLL-oLLuLII -*> 3 /3 i^>JI ^ISLII Jmi% 2 ^ 

LAj-jJu 4_jLusVI ^1 cilljL^ c-jjiUU Jl>JI £>£■ LgJ-ihjj 
Jj) JlIc (jjSJLS Cji-a-al*Hrttl 0 JlA 4_uLuL>Jl 3 JljL^JI Lol 
cjLJL^jlJI Jl ^' m^ iL*s ^a ^ aC \ 1 ^^ c_< < <il_(-lI ^j_2_1I ^JLc, _A_<_u_>tJI 

.4_l>JI 4-lUJI Jj>»I_} ^jl>o (_pil 4 j^jj>JI 
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>\*i' I J 


t_ <»l~ cjLLu^J! (j' JjL_J! c_jLlII III cr'-p^ 
(jy lll ^ISJI 3Lp» (jr ^ Lu_a_ujj L«La jjj 

Lgj| L£ ^-<-g->J I 4_3^_JJ>J I j ^ ^ 1 Uj 11 C-JLcLj ^J_AJ 



^vSL^lu du^ 3juL*J,! cijLljj_>JI ^j_a 

S4_ajLi]I 4^jJ! oJl^j l_££.l jjI 

4_JUJ! Cj LL l jjj-jJI ^julus3 4_ji mi a jIijj 

4_JJJ_Lll ^1 < M^vVl ^y^JU jjL. 4 _>-jJl1Lj 

CjL_AJ_<jjJ_AJ)J-SLII ^ j7 _j_JI 4_usL>JI 

L-ljIj Liji jJj »ci^ Cy* LaL^i P**^iv*^1) 
Lolj-J i n j^SL J Ll Cl>j L}UJI ^1 11\7>\\ 4 ji<if. 

J Q L~ ^I 4_L.L>J1 ^ ^ M £)| Jjll3 . Jj^LLVl 

^?Jl_j 4_$j Lilli CjLa j-lm j_ajj£LII ^j_A (jll^. j_a^c_a L^j 
^MjLaILa L)Wjl3 L^l ^4 -lL.^VI «Lc.j_a^JLI lya 

^ J_A A 4_Cj_a_^c_a J£ i^jlLj . ^^uj^ajj£ J£ ly3 
,j-C. ^J_j-£2_!_LJ ^A_J VjI I ^ < '•* * ^yic, CjLaj_l^j_ajj^]I 
<_aljJol Juxl <^1 L^_La 1 g <>>♦ i 

4. lL> JI Q \j J (3^J »1 Mir. (jj^uLij <L L4JI 



pUuSJI 6*j 


jl .- 3 tVl 4 _j_L_a_C. iJT £i .U^w\l j .jlj JlJ Jcv ^LLlLV ciUju gTiZtb 
4_^_j LJu_a lUj La j-<-uj-Ajj£J \ j_A 4.C. j-aoc-A-s 1 ^ ) a ^ A~ < 4_>oI_lII 3juJu>J! 

.fVl 4-jl>JI CjLaj_l*j_ajj^J JJljlIIj £jill LaLaj 

_}Jl_c. ^ a _l2_j I ^ i ^ ^ ^ 1 > " A <NI 4__lJLa_c. jl tiUj j_A j^^t-jj 

L^a ^IjjJI ^yic 4_tl>. ^yb LLjIj Jibj JJulI! IjlA jl Jj CjLaj_l^j_aj^£L!1 
46 t _ r i^, ^jlloo jL_u_lVl Lj^LL £j_ao* j' MLa Joe-Lb - a.1 ... A <V1 A A ^r- CjJJuu 
^j_<_u j_aj j^> 40 ^ jr Lc jLaJI L^LL ^jIL>iJ La-Lu n Vj JlJjJ V (^j_«_u j_aj^) 
j-jLlJU 4 _j_ < _u_ujJ! CjLL-sail (jr liAJ (jylll (J,-A CjLaj_^jj_ajj£J I oJlAj . LxSLaj 

CjLA-l^JLj 4„tol—>J' diL a-lIaTlII £__j_ao» J_a_>o (jPii {jr^3 4_c. jj JJiooj ^_>JI 

(_yJI jj-t-*Jlj j t Mill jjjj LAj <,^4 jl 4 _aL 3JI Jj)Uq tJuxljJI ^jlll 4_uljjJI 
Cr ic. <d A /11 CjLa-JlClI' ^JJloo La ^Jj i CjLLu^JI j_A till j j_lC 

^yjL i -A ^t S L II oLaj_lxj_aj^£LJI <>JlA c-^j ( JT b j-uu (^£ Ij iOLAj-t^j-Ajj^LJI <>JlA 

.^_y>JI jjl£U 4 _aL*JI diLLuaJl La j_Ju 4-lLl c_*3j2j jlj JljV 

j-^Cj 4ljj-L 3jJ_3J CjLaj_<_oj_ajj^LI! £Jl£_j ^L^j^/Ij (jb>j_A-*JI uLLvl Jibj 

t rthVd ^Jl2j j£Jj c__<_jjb clsj j_>J I Lajjj ^b j-c aLaIaJI 

j_A jjbj p ^ t ^L_A-t-ti 3 JlJ Jl_>JI aIjVI 3^ ^ (j-A CJ' JOtTu-U3 4_Ut_U-Llil 

till3 ^b Ij)> cjLaj^oj^jj^JI ^j_a 4ji_u1d 4bj-*ll 

(-b^_»Jsl (J-aj . JL>JLl Ijla ^yb j- u ^Lll a^aLaI JIjLa ^jlj t LUj^ii 

CjLjJ^oJ! (j-A (^LaLa (j-A-3-LuO j_A L-uL-ut j^SLu 4 - lL> JI CjLajjjjJ-AJj^ jl 

I tL_Aj_^j 3 « tn CjLjjjo. : JjVt l_3_LcoJI t <LuLj^£JI 


IjLualo^l (JicA-i (jy-AJ DNA (^b_AO^ ^A-ljjLj L-kjJU :^ r jLJI 

JjOk. jrpJj-jJI CjLLjov L_3 _HjJ aU!I 4 a < nV Vl j_A (JJ^O 

.^jj_oj_aj)j^JIj 4_j_a_<_uJ La L*_a jtJ^SuA DNA /> ^.tl CjLljjjv. 

^ 4_j_jIj J-AJ ^b DNA (jA A^tl 4 _la^ jl ^.Uajl jbj 

(j »3 < j_A 4-iL>> ^b < _ > )ia_AOsJI 4 -la^ ^ jl tillb ^-LuJJ .^_jjuj 

j-A JJljlJI (J .1 3 ”i L^L>JI <>JlA j-A aIjJlII 4IuIj ^3-lII 

^JLlI 4_tb_jj_iJI 4 _j_L>. jl ^jJll jl^jj>JI 4 - lL> » jib tiJJj^ .CjLa j-lm j_a^^SJI 
jjl£U 4 j jL*JI 4jl-Vlt 4 i mi 'i\[ j CjLa j_<_uj_Aj)^£LII j_A JJulII ‘ ^yic. (^jZoiJ 
j —a L^J>Lxil 4_u-u_lIIj (^jj-lII (j-b-AoJI j-A <Lu^J! t 3 1 (jr^ (jr^^ 
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tuu\ J$JI JjolgaJI 


j-J Lp-a jIL>o (_pJI 4_ul_uJI JLiSil Lj^L>- Lai .4 j_}L*J1 Lj^L>JI 
i a, *■»>> L;r i^ (^jIL>o lLUjuj CjL aj_<_uj_ajI ^ JJljlII L^j 

a**JI 4 _j^£ (jy^ CjLAII IjlAj .DNA ^jjJJI a*>*Jl <j-a 4 _j^£JI 
^j>» ^^.tl |jufc L}| 4_*_3^j| <—«-3 ej La jjfc ^j-t-uj_aj^p J£J 4 j < .1 <Uj DNA 
l-jSjJu ^a-a £)Vlj . 4_pljjJl CiLa-t-saJI ^aSLstlu (^jJI ^ < <mpl J-aL*JI jJb 
^jjjJI ^.tl £yu 4-jl Miltl ^j-a La £jj dLufc S DNA ^jjJJI *\ >J| I JlA 
4j9^LaX. 4_ait-tls C>Lup>. pa pppJ La-^M^-S tpujpjJI CiLupN. DNA 

Lcjj L).D '"''^ ^1 3^ J^>*CjLLu 4JL>. «bl VI 4 4-l.uLv. 

J^.Jlj ^jJI ^-LtaVI a^il (jr^ ‘—‘LspJ Cr^J Pj-J-iLpI £j^VI pa 
DNA ^jjJJI ^ps_a_>tJI 4JLuku ppL>iJ V La-t- u 4 4_u_u^^-jJ 1 4_L<-u-L<-uJI <_ <j^^j 
^,-A j 4 £^>-31 4_*_Jj! ^jJLc jL£p V 4 _j_uL>JI £j^Vl pa JijJi^a 4 JlC. VI 
. L^-Lc Jtpj V <Lpl>JI CjLu-aVI pa £-J jjI 4_*_ijI pa c-t^pj 
^_j_a^e_j 3_Jp>-jJsl 4 jjjJJI p^La^-VI ^_u_a->- ^Ic. 4_aL*JI 3jj_u^_JI 4 >JlA Jj <L> mj 
4_jI pL>* 4(jI j_lj>JI j cjLjJJI ^1 LjjTtSLJIj cjL-ajj^-uLII pa 4 _l>J1 cjLoISJI 
LpSJj 4 Cj i-jj^is-tt1 j jjjfc^Jlj 4-Ue-Lllj JjwjJI pu 4_3 _jjj 4JL-0 tiJLufc pi (JL3 j 
( jAa^lf 4-LufpltJl Jj-t-oVI 4JL-0 f^Jb Jj ^>*jJI <LL-£3 Ci < >m! SUj 
4_La_j_<-u_j < Lj>Lkil ^j_a 4 jjj_lII ^^laLa^VI ^o^LjfcTu-ul ^jSLaJ^ ♦ ^jj_Lll 

CjJ| 4_5jlj?e_jJI ^j-a C-i\j mi c. l^jlr, CLl^jj>- I J^j jLllvVI t-^-ulj I L^J^CJ 
£j-a c-t^pj ^jj_Lll ^jAa^il (jI U^-p ^p>La->-Vl aJJb t-u^p mm^I ^1 
(j-AJ j-SLcuJI CjI ^j_a 4_1 jLp_a CjI Jl^.j ^j_a QjpsJu I J_>» 4jjpo 4J.4-u.L-0 
J_>-J_j ^_piJI ^p-4-oJI CjLijpv (jl J^MJll (j-aj .CjLL^juiJ I Cjlcj-a^stA 

jiLuu ^_u_uLj 1 _£^_jlj l* _ lj V ^-oL>- ^j_a La-i 14 4-Luu.LuuJ I t_t_t^^_i 

. 4_<_u_<ij ^jjjJI ^jAa^JI ^a-<jjl (j- 0 31,1 c m h n 4_Jlj . j^jjIj ^ J 

4_cj_a-?e-aJ c-jjJL-oVI ^j_u_a_Li La_j| J jj^jJLl ^ ^ mi II CjUjpv J^_up cillj^ 

‘.^PLjJ! M.IL CjI Jl>.jJI L^-l 3 j_iLij C.4- p » ^LLaluVl 4 jLc ^jj-lII ^jia-a^til 
4_u_o_upI 4 I< 11 I<< 1 II ^LL£Li! .CjIjJLI 4 aVT-<~<1 A», ,.-<-J A > 

. LaLaJ ^1 fciViVl I Jl^j C<-uu-J L4 J 4_lL)L>JI ^j^VI Jj^jJI JSLcJl Ijl^j 







pLouSJI 6aI 

oLi^s 

cL-ji 



J <'... 

j<... 

—®- 

J <'... 

-%& - j—r- 

—#-r j — 

“T—7- 


Tp-W-cp-^y- W - y~ 

x ^ 


(J ( jr 2JI 4_jJiL>JI 4jj) tl JlC.1 j-^JI 4_j_uL>J I Q^ T <jj 

^JaJLLo £_jLLj tiLli <J_*_nj V 4 i Mil < till (_^Lc i nil CjIj_>.^j 
. 4_Ljj) U II 4 i Ml i Ml H IJJ* c_x_ujjlll (jr ^ cJiilitJ 1 ^ Ktj 

dll JL>.^j i_La_uj3 4j^_l^ulJ! JlC,!£^»uj 

JoLjjjV! tjufc SjJlSJ! L^J aJJb (jjs iU a°i «L*jjI iiJI-i-& 

: ( _ 7 _A 4_uaL>- si 4 < hLj 



Adenine A (jCjjVI 


Guanine G (jrCl^sJI 


O 



H 


Thymine T <>^ 11 ! I 


Cytisine C . .ill 


M 



tuu\ J 9 Jl JjolgaJI 


4_L_u_L_u t^. ^ 1 r. j.-5L<-uJ I di|jL».j £—4 4_jujVI 

/ a 1 jj U 11 4 1 mi I Mitl 3jJulLq c-xJjIu Jl3 ^y-^3 (_pa-^>JI 

. IjSLaj 3j_c L^ia 3 Jl>-IjJI JJ^-U Jl£j t^pajLjJI L^-tdi*j jJtaj Jl3^ 

I jl c-t-ujUil I Jufc l yc. 1 mi n ^_pil g> «>>tl diVL^TcvVI jj-t-salb (jI LuSLxjj 

^pLc. cjIjJLI eiaVT JlS j^_4oJ1 cjIjl>.^j jlc.1 j_3JI J^LujI (j 1 1 iol c. 

dJl_L& V 4_j I JjJLlI L-LtSL^-i 4 _jI ^yTo. ^ ^.tl 4 _L < _ u _L<_u ^Jjls 

d<- t> - ^j) 4_j_$_Al un^jZtll Ijl^Jj .4 i Mill (j-L^jl mm a (jLijjj (jLua_a^>. 

(Sjj-t ^ 4_uljjJI d>L3-^aJI 4 -lIc. ^jJI (j-uL-u V! j_A 4 jI 

* JjU L^- d i^gjJ LU J 

(j_a (JJ-SLTlj ^jjjJI <; ->JI (j-a <J£ (jl 1 '>*\c, JlSj (jVlj 

L-LaLal ^P-Lj tj^jjl 4_3iLuoJI 4 jujV| 4jj <>I»H JlC.1 j_ 3JI j^-a 4 _j_uIj>JI J^-bVl 
<lu4» (3^l-a-*-JI jt(^p>^l !d-& dlaJ t ^L-u - d jUJI L p2JU ^yil ^LbtJ JIJ_<_u 

Sdjl_Luj^_iJI djLlipv (JlLa j^Vt 4_<_udj ^yic, _pi-) __$! ^la t '• • < ^ 4-Lo.Lu 
OJJt u «L_u1j_} Juu JjL-ulII IJlA ^lc 4 jUVI (j_a a Lai*-!' (jSL^J Jdj 

VI oJub djLjjjj>. (jl ^ I i 34 1 4-t-Lu-uJI 4-»-tToVL j 4jj^_lII <_psLa^>-Vl 
jl <_<JjJ 4 _Lj_A> (^ I r. Lajlj Jj t4 mi m- a J_<_ujl_<_u 4-I Lu k (_yic Jl>-V 

t(>GLuiiui (j-c (jj^Tu Jl>.| jJI (jjj-UJI (jl Jl*j L<^-d ^_daj| dll j^ .^lalu-a (j^ji^. 

. Jj>.Ij (jrlAt l o DNA (^jjJJI (j A <i ->. JI diljjjjv (j^ (jpuj->- j)_c (^1 



(j^ jjl I (j^pL>J I I Jub I ^p2_4_>iJ I LlLcu-L^u lLLuj L 4 -UJ 

( jr ^ 4_jj_da_*JI Jlc.1 j^il (j-wl Mil Mill (_^Jl>.I (_y^ 4 jj II Jlc.1 j^JI JsdLjjI 

4_*_jjVI 4_jj_dajt]l JlCI j_3JI 1 ^ ‘~j~ Vj . (jjjJL>JI (Jjls (_^Lc ^Lj-ilill 41 Mil Mill 
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pUuSJI 6*j 


Ijj.} BJlcLUI eJJb 4_i3 c-.<-<Jj 

Vl JJLfl ^5 c_j>JI 3j_u£ 4jj) <>>r. 3jicl2 c j_a USb Lgla £jj <J£ C^istJ 

Jlua 3 ^_l*_uo 4jj)<>» r. 3 jl£.Ij 9 G (j”ul jj>JI jl A 

^G^-uLc^ (j-G Jlc.Lj 9 <j\j lLsLjjJI ^jI Vj .C ^jj^IuL<_uil jt T 
lLUjljj t£)jjJL>JI ^"A i mI i m ^j-u ^1 jJI 1 to” ( mI ^JulI ^-3ei>«JI 

j! CjjJl>. V till^ylb* 1 <igjlf. < t* i*oj 

jl A (jri_Lo ^1 JlL« ^_5e^>JI (_ r ^ ^rCuj) <>ir. ^uJlc. 1^ <j-u JsdLjjI 

jJatyi ^j.* Lctj^ ^L^-u-u U^LjLSj (jV G (jrul^J! 

(jj^JL^J! I lut ^Ljl-uI cPl L*-* p to” *t1 ^ ”1 < nl (n (jru 

^ to” ( a (jL^ SjlcLUI <> 1 x 4 ] Ia-uj .^LaII AISLAjj <=Lal to n 

Sjl^i l—£ £__£_) (jl DNA I ^ •%. f 1 111 ^j_a ^j^ <1 < nl mi (j_^ 

4 I Mil I M 11 ( jr ^ 3j_0^ 3 JlC.I! 3 ^Lol (jGtl Mil Mill Bj^ULjL^ 4 jJ) tsif, 

. J^jJlcL^JI (jGLfc (j\j lLsLjjVI CjjJl>J 4^j>UI i '<*zj fc> f1 (^^>- 

^j£. ^lLo-Lu »>>*tl JlC. IJ_3JI (j\J l^IjjJI 

(J_<_u^1_ujJ 1— L > -J—UJ uV '< C. J_J_3 (j-A (^dJI Jn g t l lLsLj^JI 

^Jl^w] 3jju 4JLua3ll 3jj t-jjLge-L^ tC j l_LuJ j_jJI 

(j-a ^ t^"A Jl^j . 4_jjHII BjlcLUI 3ji ^J 4 jj <>>t tl JlcI j-3J! 

(jGjjj 3l 4 < nil SJlcLUI jjl 4 jjij_lJI (_^IaL^>.VI (j-o JJl C. 4_<_uIjJ 

\-x£ tT (j^jlllll *^l iIdLjJL} tU f)j3 (^f ^ A 

j)_4 ^lj-ijl (jSL^-j tC (jj^jIbL-uiLi *^l«U nj-j ^ G (jrGIj^>JI 

j 3 -»-j C j-o Gj *T A Ijuk ^jl c.<-t->. i Jl^.1j_ 3J! <>j_A (j\j j^T 

(_ r ic. 3 jJl 3JI 4_p>Lj j)_cj c > ( nllU 4_p-Lj (j_a 4_3 jL-uJ! 

:3jj_<-£ 3 J <^4l (jy-L cv jij ^j ^ t l lLsLj^JI (jj^j 

AT G C 

H 

-H 
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OjjI jgJI Jjolgall 


C la-i (jl J < A t l ^ 

I inij Lc_Lu «Lii : i^.jjjL : uk 4 _Li_)jI 4j^Lj 4_jc_uj (_j3Lj G 

LiJ J T crijoliJIj A (jGjjVl iyu 

i _<_aJ ^iajt_Lj > ■"■ llil 4_ajl < ii 11 4_iLtC. * L> ^ 

(ji*. V (Pllj oUjaUI J {y* Hi** <pj| JULVl 

JSL5JI ^ <d L_j_lJJ>U £^Jj J£ jJjLSj I jl VI I ^ < jl 1 $ !^j" 1 ' 

4 ♦ U 4 VI J_>J JlUj V c-cJlIII 0JlA {j-a 4 »U4 JSLj dJJj .^?cj>JIj 

JlcI jJLJI ^Ijjjl 4 jl AC. (J- l lcj !J)£-4-l£> I JlA Cr^-J * L$-J 4_u_ul_La 4 _Ll*_c (£jl>*I 

:^Jtlll 5 I!I JSLjJLj .>>♦!! 



^ 33_li 1 ^ 1 1 ai^Lu 



4 jj<>>» ll SjlcLUI 


(_j_ 3 A (j'tJjJ Vl (j_a Jl>.j |jl 4 jI 4_jjL_uJI ^IjJjVI 4_d_$x. 

Ijl 4jIj iT (j^_4jl_jJI q ^ j_>.| 4_j Jl>.jj (jl Jlj jl_3 (^jj_Lll (j^ni^JI 

^ T (j_* j^T cJjJi (jl j-j jla A (j_o <-11 1 

i^jjJJI ^ ^.tl JuLstlu dJicLUl 0 JlA 4se-u3 t-/ -a- ' Ju9j . j^jjjJI ^j>» ^.tl 

(j-LCjlltll 4 _j_^ LaLU (_£jLcuJ A (j-UJjVl (j-a 4 _j_ 4^ ( JT ic 4_jT Ju>.j 

(J_oAj (_y^ C (j-Jj^ILjL-uil 4_J_4^ (^jLj-uJ G (j^-j|j_>JI 4_J_4^ (jl JUWJ ciJJj^ .T 
.J^jjl 4_UL-a]l ^IjjjVl 4j^-till ljUf, IjLjI I JlA j- p juj .^jjJil (j>>^->,JI 
I C—<-i ml I 4 -Lo.Lu 4_JJjJ2_»J I JlC. I^_^J I (ju VI I Juk J-LUUJ 

* (jjj-UJ I (^j5>Lcu (j I jL3tHj (jO-Lf-u-Lt-uJ I (j^_j Ls> (j l 
4 J 1 ( jr lc. DNA (^jjJJI a tt 11 £jj>j_tl (jjjJL>JI (J£Lti< jj (jSLcjj 

jJ I (_£ Jlj b.lu><J I I ^ 1 .i..u ^ I 4_<_u_j_i Ljj)-lL^ (J Lu^J I (j-^ L^-L^o 4_nTuJ 

(j ji_iL->JI J I ^ I Ml tl ljl_A L__<_jlJ-^V. 4 \ Mil C - t - L^J 4 U t (lj (_y^ (JjL>- jj Jlj 
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pUuSJI 6*j 


4JL-0Cl>L*jjJI 4 I Ml \ ^A_>- t** ^1 3 < 11^ 3 t 1^ y (I tl ^J_t_U^L_U 4 _l£ L_U_U_l_l^_J I 

i_LL^_JL ^j-^> • • tl 1 Q t>» X J 3 L , I, I 3 jj ,>> ♦ tl 1 ^ 1 j 3 11 ^|j)j| I ^ 'J* 



4-jj) JlcI j2i\ ^Ij-ijl 3 JlC.Loj J-j^JlII ^IjUJVl {j-A ^L-jJI Lr^-j 

(^1 V I JL& tt L 3*A G £-0 Cj tT £-4 A VI V dt-LS&J (jjj I >« 11 
t(^Jj-Lll 0 Jl& 4j lLjjIu ^jJI t L <w 11 

. dll^_« 3jLC 4_t_u_t2J JJ^U Jl 3 JI ^iwVI ^jjJI j_bj Jl£ l_^_La L£ 

^Ijljl L^j L-tJjHj i _- r UJI 4_ajj_LJI ^ jr 3 cru <_3}llL>*VI jJsjj 

J-iLo (j- 4 LLL ^-tiajl Ju9j .^jjjJI o->JI 41 mi! m J^L>* 4jj) <^»fl JlC.I j_3JI 
A 4 -la^ (_£jL<_uJ ^j_4 ^CjJI ^l»4 i4jj|j_Lll (_psi_4^.VI £ja L.jj ^uujj £ja I 
0jl_A C-u—«.gj £)l JlJS.J 4_j I VI i^j^i-A^Vl G £-4 Cj tT £_4 

(j_u_L>J1 ^^JL. Ij-i-i^ I jLaT^I J-aTuu I JlA (jfj tjj>-V n^ (j- 4 LiL^j JlcIj- 3J1 
♦ (^jjjJI (j^i 4 ->JI 4_Lc (^JlII 

4_jI jjfc DNA ^jjJJI ^ se. 11 JjLt-JI c-uf^LLI 4-al_^il ^jlliil ^Jl>*Ij 
(jl O—ljv- / 1 ^ 11 Jl-Lc g> / >■ A i ^j-a J_^'V1 ( _3_lL> 4it_<_uj ^H_a £) \ j_jI^IL_uj 

ijy ic (jjJllxjj . 4JLaSLa L<u^-Lq ^_uju (^"l Mil mi {jA C-t^pJ I 

l—JLs 4JLla J-caj 1 crU.La.LJI ctGLa L| £j I LU j 

« 4 I Mill ^Lx- 5 ^ji-Vl 4 I Mil l till 4 I nil L$] 4 JL 4 SL L^J^-I 2jJjLsD OJ^ L)l 
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Ouu\ j^JI Jo I yd I 


jlltjjSH! Mil Mill JljlLj VjI i^LlJI 4 j>- jJI ^ylc. CjJlscj ! ^ jj 
. LaL^J Li^JaAJ £>£, Jj9j 1 ogfo 4 Jjj. L t- U 

cilljij 114 ] <LLo£Lo ' 3! < mI « m un^jlb JGLoiLjJI £ruL& J-o ^j-3j LuL 

{_ ? J3 4-jl-lTl^3 4_jJL>J! JjI j-t-u J_o I 4 J 4_l<_uLUI 4jjj_<J! Cj!j_».jJ! ^yzuu i_L>LaUlLj 
■ij . 4 jj) <>i t!! Jic.!jJii] 4 I Ml rtL Lfcj^Ii (3^-° 3 JlC.Lj 3 <jJJi 

J_o (l )- 4 4_jj^L<J I <lc j_^j>JU tiJJj l_L& 4 j^j_<J! CjI Jl>-^JL) 

oJJt JlLo Jl jJluj . 4jj) <>>♦!! SjlcLULj 4 U t~j-o CjLL_uj_oJ1 4_c j*\ < n!! 
(j\ ~ 1 mi \ mi f! j-o ^j_3j IjSLaj . 4_oJl 4 _lL>JI 3j^j jj>-^3 cj! jo-jJI 

4_Lc t -,\ 1 3 \\ ^ jjI Jj^-LtU VI L-d^aJJI J_o 4-LtTuJI 4 _oIj 4jjt_<_uj JjjSLj 

4 ^ J-o Vju j! JjJl>. jLjj-b* J- 4 ^! 4 jI-4j LujJ QJ^4^ 

Jj)^Jb>J! jjyh C-g-U^jJi (J-oAj Jjfc JlCIJ_ dJ! C-xJJ^J ! ^ 



4 4_L_u_L_uJI 3 \ j <>.•!' jlcI^U! 4_j (^jJ! Jj-caTJ! j! ^_Li_4_lII 

.j-}-uu Jj.i Lo^ ^J-4-4 J4_uljjJI CjLg-uaJlj tloLdlo-V! ^1 Lx-^ 

. Jl>.|IjJ! ^u_L>JI L^L>. £__uaJ>* f^j-2) CjL aj_<_uj_4jI 4 _iL!uJ 

3jj_uo ^ t-ut ill li! 4 ”<*\ ^Ll 3JJ L-L^-a (_p!jj (J-aLc. (^! j ^Tu u^ 

c^l L>-«, ,,1 t Lblj Jl0j 3j jij. />. 11 JlIc. d , ,,s>\ rj_Q 4-<aL 4Jt_<_aj jl 4-nTaJI 4_oL 

c c^jju dlI3 Juu Luic ^^-3 -uj 4tiUj Jjl3j (j! DNA (jAo-^J! 
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pUuSJI 6*1 


t X a t £jjU 4_uljjJ1 (jl ^j^jJl |j l& j_j!^IL_uJ 

. 4_L>J1 4_JL>JI J-4-> <*&J2z2l± 

1 ^ » m ^ylil 4JL^_LaJI JuJutHJI 4j>-j ^Jj 

4_lj>J1 4_j_L>JI l^a Jiir*i t <n ^o]| 4 -aL^JI <>.♦!! lIjLLJ^_>JI ^Lu (jr Js ^SLs&Ttl] 

DNA o >JI (jl (jVI 4 jlr. ci&j Lull 

I 4_allL>JU CjLujj^-JI £L_Lu 4_i-^L>JI CjL^jJjuJI ^j~a 4JLjI_A I_}l JlC I 4-l-i£^j 
J-4-*j Cj1_Ljj^_lII a'jJb <-«lr.lj . CjLIU j_Lu ^pJlj Igl«r. 4_tl>JI L^>.LL>u 
{j-a CjLIa 4_l>.jj JlcL_uj 4_l>.jJ^_u (J_^lI CjIxjj-j I 4-1lA ijT ic. 

. VI 4_J^J_>J! CjL£jJLI ^j.4 jjg J-tSLtTuJ ciJU JlJ ^-ALluJJ CjM-cUIJI 

J-caj Ju9 djJuLLd 4_uljj oU lb u DNA a >*tl 

Ljr _>JI ^LIJI CjL*2_u^ j_j_<5_>. (f&jzella Cs L^_jJjL1JI oJJbj .liW! 

lAdu^c^' Cr*i /' *!->>“ <1*3^' er^ 

^j>» ^^.tl JjL-ujJI oJl& ^-g-geTuj . 4_j£ jJI L^Lstjlj jLfcjM-1 ^ ^j 4_ufc IjJI 

^-LLaJs (j_c 3 jLj_c L^ia (J^j «genes» CjL-Luv 4-1j_a ^pLc. 

4j p H.l CjU - lL c J' (j-* 4 _<_ujL^j_4 4_Cj^jjc-c jj-o <—<^pJ CjLcI to 4 

^Ull C-jl_i jjv j_ll jJu.^2 1 l2j Ll^ j^_ui] I ^jTl>o Ju 3^ ^pa_<a_>JI 4 jl1j 

Cj1-Llj>J 1 jl J1 L_ujJI ^yjA CjLIo L^itu-uLa CjLajJLc ijr Lc 

^jl tCjl_LjJ>JI fiJJb ^j-C 1000 J-2W ^ 1 ^ Ljj-Tl^LlII 4-lL>- ^jToO L^-Lu 

jl CjLLl^JI ^Jl-A (j-fi (j-4 c_jj_Sj Lo ijr lc. JlS 4_jj_tl_JI 4 _lL>JI 

.^f 

lljjj>. 46 1 ^ ^ tj ju>.lj ■ (jLttjVI cjLLl>. Vj 

jJj . 4j^ Mijtl 4 _jJL>J1 Cj La ^_uj L)J^ Cr^ o ->.JI CjL1j^>. (J-a 

jJLJ DNA *> ">.tl CjL1j^_>. tljjJaj t Luuuv Lol 

CjU- l L c J I £_oa_>. ^ic. ^jJl IjlA ^J-uj t^-HX 1 £j-a c_j^_Sj Lo 4Jjis 

c^j-Ui olj^i ^IL ai2«i]! ^ <f y>j| O^KJI 

CjIjJLI 4l^U 4^Ju jc_<_ul_uj (jl 4 -lIc c-oejj ^c_j_5JuJI JujC. 4_J^jj_lI1 

.^r\_L>Jl ?.l_(jl 

<d ^ \j U11 _ r Lc CjLojJLx^ £yA 4J_q_>o Laj 4_uljjJI ^JjL_ujJI ^jljua Jl^Haj j 
JlZUII . ^jj_Lll <i*>Jl 4 i Mil mi J>L>. 4jj) <^»tl JlC. 1 j_2Jl L^J ^jPil 
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tuu \jgJI JjolgaJI 


j*L3-a T (j^_*jll<Jlj C (jjj^IuL<-uJIj G <j^_iljj>Jlj A (jGjjVl (j_a (jI 

1jl_& ^yjs 4_aJ-SfeTn-tj-U «^j_ojj_a» 3jkCi ^3 4kjku]|j S U>rt/tl 

0J_A c-'-lj^j (J^lsIjIlIIj JjjLuJI ^IJiitTu-uL j ^a-<uaiii (jka-> 4_jLb 

<JL3j 4_j! ^UJLl (jrU^La J_a^>»J ^La^>*j CjLaJ£ L^ia (jl * JjlIj_3JI 

j (^j-tfa-JI ^a > «*>JI Lj}k>. (j-a 4 - lLv J^».jJtt ^jj_Lll (j^K^tl (jl 

2bUl^ cJi Sj^SJI <_CUI ^>a c_jL£ fJJt 4 jL£J aUKJI (>a La ^yk. 

L^JaljjS (jSLaJ 4j^-pJI 3j,3 Mill ^JlA <_3jj».| (jl al aUtl ^jkal Ju9j 

oJufc (j_a e_3^_>. 4<-_£5^>. I 4 _j^Lj <j_a 1 ^ ^ (jj_£lu CjLal^ 4 -j.lA ^k, 

aL-b 4_j_3k (j£LaJ$ . Sjj^jiXI 4 jj) 1,0 ♦ II Jiclj_3JI (£Ju>.l 4JHla-J l_3jij^>«JI 
^JlA (j£, Lu-La j 1 t>s l \ r jj^hc. ^Jl(j_a 4:3^La_*JI (j-GJ) j_lJI CjLbjj*. 
4 I Mil mi ( J? _3 4_jL£La ^-Ltal a'*- (J£ JikU (jl_j <_3 jj>.VI 4_u jljJI CjI aK II 
^ia_a->bl (_yJ3 (2 jj »>>♦ tl JlcIj_ 3JI) jU (jut_a t—c-Uj3 (j-C, (jGjj^jJl 

(j_c 4 _jjj (jl 4J ^ J < < > L^bJIj >U DNA 

. (jGb Lt.t.J 1 

200 (_y_II(j_a c_kjbb CjLujj)jjJI Jlx! (j_a L^ 1^3. lijj 

(Jkl_i L-oLk Lujjb c-bjlb ( jy 3JI 4_j_u_aV! (_p»L^>*Vl CjI Jlxj (j-a 3ju>.j 

«(y\-2K)) ^1\ jl 3j_3_C/ (_y_ll ^LLscj Ijufc (jl^ 4 jJi.lil.l 1I 4l < ill < till JjJo (_yk jl 

(j-a j-jLIlj 1 ^ r< a j (jPilj <J^1 (jyk CjI a KI I 4_aJ^ 200 ^k ^jUszj 

.(JjjjJi (jsi a^iil a(^j^>* 4 _jj_C^c 3 JlcLs 600 ^Jl jj>- 
^jjSCu CjI aK CjI b 3^3 Mill (jl c-.cjv jfi t nj ^JlII ^^^cljJI jjfc La £)Vlj 

GjJk Ibl JjLdll I Jla ( yc. <—aj^o LuSLajj SJjaVl ^^JLc 4 jMj 

j iJT I(JI (^1 4 jjL>.VI 3j 3Mill ^jl JJ-3JI (_yk LJ ^_CaIbu_u^ ^LJI JjjLstll 
jl tCjVLaJL^I 4_JUjl VI V (3 Jl>Jj 4jj)/> ir. 3 jlc12) Jl>.Ij (j-a 

^j-a ^1 3jkdJI ^1 *4 _uLlLII 3j_3dJI I (_y^ /< 3a CjLa-1^ ^-Jj I 
jl) <_3 ^j>J! c_x_CjJ 1 ^ j *> j- j Jl T lj ^jT J-kaJ t (j^lj j)/Ar . ^-uj^La) oy^J^ 
4_3_j1 i ii II 4JUJI ^j_a j^l CjLak j! j-j^I oVLaTcvl ^ l^i0_t^t_5 ( JlC.I j_3JI 
. (I 6 — 4 X 4) 4_ak 3^ ", r C-t-t-u Ij_Lu 
1 4 j^Ij ^j_a (jj^33 (_^JI 3j_3dJI (jl Jusij 4_3 jLco]I 3JlcL 3JI (j-uiaTiJj 
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pUuSJI 6*j 


£jUl5c .j CjVL^Tcv' L^_i^ JJuuj I ^jSLcj (4 jJlcIC jjlj) 

. 4j^1j (j_s fjjSuil \$' ,A 4.3-1^ 64 j! VL^TlvI 64 




%ti 2 ujL>.Vi 


AA AG AC AT 

A 


GA GG GC GT 

G 


CA CG CC CT 

C 


TA TG TC TT 

T 

4_^i^ 64 

a_J£ 16 

UK4 


t_4LJ C_! l_Lj_J lI I t-uSjJ JlJ 4_J_L}_C V I (^psLsJvVl (jt C-C-CVJ 

(jyJlil ^—LaJLl.I 4 _j_jL_uJI aj ^ tl ^1*3 4 LlLusI 1 «>> L&_}JlC. 

3j. Mif. Ci in VI u U*~ V L^j 1 ilt- LV tiJLIjJ jJL-saj V ttU <?4 £j-a (jjS T u 

4.^3 L>- 4_$J£ ^yil ^Lbej ^-Lual (jl Ljjj-uaj lilj .jl£VI 4_$J£ 

t4_^l_>. CjUKj (jjj. 4 iu.tJ I 4 -lLlqVI ^^pdLc^VI JsajjJ 4 _j I ciJJJ ( _ jr ii2. ^JLujj 

L$jI <±t-o. tJ^Vl ^USlI 4 _u^Ij jl <_3 jj>.V| 4_uMj 3jAAi ^1 Jiitl^l ^jJL 

♦ VU r^ l jl 4_^K 64 jJLu cjVU r^ VI ( j_c lj-u^ I^jlc u U»~ 

JlC. I Cj jlj (j-« L-cJ^jJ ^ I J-^tTu-U I £jjQ Jlj V 4j I liU j (j_« 

IjJajj . LlLloI 1 i^i ^ ^jjj Mir, <j-o (jj^J<J L^JLH Lr^" (J^VI Lr^ 

I Jl^Jj 4 1 Jljjv 4UjL^5tJ ^j_oj 4_Jl>JI (jl^ 4 ^J)j_l!I 4 j ^ AV 

(Jtfllt LuajJU (Jj 9| (jj^j ciJ 1 ? g4 4^jV-jj)"~M Mill (j£, I Jljju 4dljJil 
JZLG i '* U^3 * VI 4-u Lua-t^JI CjLJjjj>J I qjQ CjIjla ^c. I Jl.uu ^jLuj 

4_lL>JI 4_u2j ^Jl DNA (^jjJJI ^^.tl 1 ^\^~»-j ^n]| JjL_ojJI jl oU^Ldl 

^sL^JI jljJ.1 (jr& cliLxjjjVlj CjLLjjjj-jJI t rthVa £j i^T) d.t- LX 4 jj>JI 

.BLpJI jlj 4 * 1 1 mIj JoLalo^VI ^1 

4 mi <? i ?) J nu\ ^jJL) V DNA <^^JI (jl 
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tuu\ j 9 Jl JjolgaJI 


JI^Jjlj ^U-uL> <—3jJU Jdj Jsa_U_oJ ^yC. ciiij JjU2J 4j£LIj i3j_tI/Ll_C 

^^.tl AjjTtSJLl 3j £1 Mill ^ J_<2J ^jJl tRNA 

(jrUj^-j-JI 4 -lL>JI 1_£J CjLojJLjlU oJJt J-tili ^j_3j tDNA 

JiLrbwVI lt Jl£. jlc.1 «<n ^^jJI <_j ijl < oVl I jla llLil Vj .c-jjJLLaJLl 

^Luil £y£. IjLUU tj»ljjJI 1 4jl t n DNA <\^Uj 

Cjlj.il Jlj>>I RNA ^jj_<JI q -*■t 1 j-iTuuj ♦ fiLoJl 4 _lL>«J1 Jj_<_uj I 

CjL^- l J j U RNA ( j_0 ^JJJ <>> J£j t<Ul>Jl 4_dL^jl Jj* null 

tDNA ^JLusVl (^jjJJI CjLlcv ^Jl>.I (j-o 4 -lIc. t~* 4_t-^L>. 

£jjJ! I jufe lJsjjuj .^U* iyG^j-i ^'• <'*>"•* j~a ljl L^jLlL) oU-lUiI' ^Jla 
^Jj-Lll 4 -lluJ jjfcj t«^J_t_j|jJ,l)) ^-t-ulj ^jjjJI RNA 

t>J-A 4 jI VI t4jj <>>*11 Jlc. 1 j_3JI (j-* £jJ-£ L^J J-usHjj CjLL-ujiJIj 

3jLJjL». 3 JlcL^ J_>OJ t JJ-LjIjJI jX ( II J^3 ^LlLs jiLt-uJ' £jj cJjJLtifcJ 4JUJI 

.T «^_4jI!iJI)) <*jj3JlcLoJI >U ( J-u_oIj^jJIj)) <_3jju 

4_3j^Ia]l ^ n3 1) RNA (^jjJJI o^tl ^oL<_oVI lb_A 

U J_ujj!j^_JI (j! VI *DNA ^jjJJI ^.tl ^uLu 4JL>. L&i_L>.j-tIu ^_y^ll 
.T £)*_4 jI!lJI Jt A j_uju 4_JL>Jl t>Jufc ^ 

J-sjlIIj .«Jj 9LL]|» ^ <a < mj j-Aj tRNA 4 jjj_lII ^^psL^^VI ^j-4 J-^T bJLofcj 
^JJ 4JL3 jj ^Vl <^^tl J-4^ j-A tj^llll RNA ^jA<i*>iJ1 Ijl^J ^ 3j3I 
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pUuSJI 6*j 


VI 4_ii ^Jl J^ljJJ RNA l_^J_4_2t_j ^1 aJL^jJI CjI^^_<_u^jj^JI 

4_i_J CjI ^ ^ ^ j_£juj .CjI_Ljjjj_JI 4_*J ^Jl DNA 4 _JlJ (^| i4_j_Lj_aVl 

L^-t- u <^»ll JlcI\_H3 DNA ^jjJJI o^ll 

4—Lt-LaVl t _psL^^.Vl CjIJl^»jJ (^-*-4 J_jlHj ^j_4 CjLLjJJ^-jJI <L*J Cjl_i^_4_4 

L$j^- 

\ i Lli I 4_>-I ^JLc. 4 -lUJ I ^J3 jjj_J I ^J_u-^j 4_JU^. 

^jjJJI RNA J-4^* (jyi^- <QILjjj jt-t-u-ij DNA ^1 <^>VI ^jj-JI ^j^aj 

^tj^.1 ^Jl 4 _JL<-uj ^L4L». Sl^UI ^)L». J^oljJll 4^11 I .-LA (j)l^ tJ_<_ol^J,l 





(j_4 4 ^_4 ^nnJL ciJLu&j ( L^j ^j^_j^n_u_uJL) ci?Laj_<_uj_uI^JI 

*J_uiljJLl RNA 0 ^mjx2lj j^V| Iju* tjujj *JSIUI RNA ^j>iil o^wJI 
cLUjLj *•j t C jLLuj^jJI 4jlJ ^1 4JL.UjJI ^JlA t4liJL_uj IjJLjj 

4_1L_ujJI 4_jJ_4J Us LojId 4_j a Uj-», 11 JJL>JJ 4 -u-lqVI VI CjIjl>.j 

i_jj | t^> a l_4^ (jr\jjj-jil 41 Mil mi CjIjl>.jJI &JJb eJu-sajj 14 _ iJ . uaV' 
^ I i^VI (^jjJJI /> ^.tl ^£^». ^j-4 ^Lt-ssl 4 juI_lIIj tJ^jiljJLl RNA 4 JLjjj 
4_l.L>JI j^joVI I Jl£»La ^SLIj t j^j a IsA-A (-£.L(Th V .DNA 
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tuu\ J 9 Jl JjolgaJI 


. L_iu-£3jJI (jUsJ_*2J * 1 U \a 4j0_} 4_JJ>J I 

^^»tl 3 j^uj 4JLjJL2JI cjUKJI jAij ciJLub (jl jJiZulII (j_aj 

tJ^LUVI L 4 I V t4jj) />>♦!' JlcIj_UI c j_a (j*_JL« j_jIHj (^ 3 J !uJLl DNA 
^Jl ^£J>J-J Vj i4_j_Lj-oVI CjI Juvj_j i_La_u^j (j I j_j!^IL_uj V L^J I I 

V ( jy lJI CjUKJI 0JlA (jl *U1*JI (jia*j JlSIajj .(jrUjj-JI 4i Mil Ml ( jr 3 L$_i_jjjJ 

^-uu Ju9 t4_t*oL>* 4 _l^_AI CjI j DNA ^ ^tl 4_iJ L^j ^jlxa 

( jr ^ CjLLoJI t rtl~Va (jrU jLuoLj JjXJ lilljUJ t4luL^j jl Cj1_Lo-JI Ju>.| «■ JlJ 
.4 a l~->1.11 4 jjIjjJI JjL_ujJt (jr\j jl DNA 

(jj-QS t^j-<a-*JI & '<n ts^ L 4 ] l^\.i ,ss\ £j~ c_j Mill (jl (j\_p JL9j 

.(jlajVl U Ml ( jr i_C (j-u-l-tJ (_^UI 4_JJ>J I CjLuISJI ^1JJI (J^ 

(_^ 4 <?hU RNA (^jj-lII (jia-^>J! ^JjjI (jl 4jjJaJj| jjju 1-4-*J 
t4j^ miiH L jL>J I cj! 1 1 V~i 1 ii-a ( jr b (j\jjj_iJI '(tsf) cue. 1 t-Vi 1 ill J^UII 

(^Ic, (Jju 1-4-* 4 4 -iUjlU C-JjLjcIlII ^AjU (_^£ LjjTtSLJI Lj jL>- t~ll /-^l4-~ , ,, n 
CjLuKJI t M~ 4- ^ (ju ^L*JI 1 UjUy.tt 4 jj_Ajj>. ‘-JLlA Jl>.j3 V 4_jI 

.4_pJI 

(_ T J-C (^jJ L> o (_ T I<JI CjIj>j_^.j 1I jJLi-al (j-A j- p ju (^yllll CjL_ujj_uaJI ( jy IL».j 
(j-ujj j . 4_o*LiJI ^JlA (j_« lj-u£ (JD^^I (jr-^ cJilliej V tdLpJI CjUjSLa 
Jlj9j t(j-LJj^-jJI (j_« i__S jLc. 4 _j Jsa_j^ej (^j)jjJI 11 (j_a (jx, SjLlC. 

jS-VI (jAt itl (^jlbtJ L ^- L lj iUrt4 RNA ( jr L^. CjLu_^_ua]l 0 JlA (jA»j (^jUjtJ 
^_i-uLj 4 J 9 I j Utl (j^jjj-i^ olsjt 4J!ujI (j_cj .DNA (^j-Lc 

(jujj 3j-L.t^ 4 jLuu (^1 CjL-ujj-loJI j ((Tobacco mosaic virus» 

(j_c l_ 3 jLc 4 j ; loRNA (^jj-LlI jj_ul^JI (j_o (j^jJbw jys (jjSJlj 4_j| 

u-^3 u-Hr^ J-^' (j-« 4_^i^ (_^j 4_^K (j^j 1 1892 ^Lc 

(j^J (^jiJI 2 <>. A • tl CjLjll<.u-<3 ^Aju <■ h i<a jJ V] (J^jlLcuJ t«» 

(jId!j_«Vl OJ^Jt (jA»1 (jl Juu U- t ^ (jA_U jl (Jj-uSLi (J-U£31 (j-O 

tL^rtSLJI mij 3 (jS!_4J V IJl>. Sj-jJL-o CjI 4j 111 ^ (j-C 1 Min 

oLjj^-loII ^-<-uI ^ 111 Ij t4-t>Jl L jL>JI C< 1 n I jl VI Vj 

. r Lo^Vl 
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RNA 



L^-Laj (jL-ujV! < 1 > j La 1 ^ 4 4 ^-JjjVI dJJuLLa CjL_ uj)j_ui]I j 

jL£L£JI jl^e-iiul ^jJt ^Jj_ua]l cilJ3 Jla ttliljLuil < > m <^n La 

ojsz-uj ^j^-cla juj-j <—3}LjI 1939 ^Lc. ^ jJlj j-Ult J>.Ljj 

^jJI J-^LfTj-jJj (jlaj-a (Jila Cjljlj-pJI t * m <«oj La L^iaj tjL?e_<iVI OJJt ^j-a 
.^LwjJI (J_a <_3jJVl CjIj. M i r . lLI^La j £>*3 *- jL -‘- d Lh-^n! Lr^ 

i^p2>J-JLLj 1 * 1 J 1 V ^nlI CjL_uJ)J_Ul]l (j- 4 V! { j^2l9lJ ijJLLAj 

•i^yi c^mi ^ 

4<Ll>JI 3_}LU (j \j (J-^dLUI Jl>JI ^ylc. 4_ailL>J,I L^cl jjLj l~\\ -..jj. j3tl £_3 jj 
<L^jLti^ jJluj tuLsLtiilll 4_a_J JlC ^-u^aj t L&J>j 3 a; dJj-c. 131 t^LpJI 
L$_l3 <_j Jljj iJUJI L^JSLIj 43 jLulU 4_uLj_a-i^JI jlj_tl ^j-a 3jLa 

t- <; mi U ; 3 11 jJL-sajj , 4— lj> JI L}L>J! ^Jl>.I 0.L>0 131 3Ll>J1 c-t_u.i 
4 3 ->•• L y J ±HL^\ *4 3j3^11 aJJt ^-j-uadjLbtll _}j_lJI CjV^JJ 

jl J^t_u OJ-^ J-^l jl Lr^l J- 4 -^ ^ 3jJ, JaUl CjLxLwj ^ 

< U mi n (J_uJ)j_l3J! 1 JlA . ^-LU J1 jiL^Jl CjIjjJL JlLa i-iU3 4JlLa 
4_i_lj&j 4-C.j-i-aJ ^jlSLtil I Jujj t 4 _j_>JI Lj>L^L.U 4Tu-u.a^La JlLc ^JL>iJ 1 
.^palj-cVl ^j- 4 <-£113 ^1 (jj - utJl ^xaJuj l_3_jV l 4J^-U-uj CjLjL^HJVI 1 ij Mia 

L)1 C^i " ^ ^ 4_jj>tll 4 _lL>J1 ^j_o^_l3J1 j-4-i L-.<-u-uJl 

^JLc 4_t£ 11 ' ,,i ^ 3J1 Jlo^JI ^jlSLll (jy-& 4-oJI 4 -lL>J I 

(jajj^-uiJl t ^ m <<oj LaJu£,j .4_u±3_tl <LLaSLa £_u-^J 4_aj^Ul CjI Jl>.jJ1 

J a ~>o ^ ^j * L^_La-2t_) L;r lil 4_IL<_uj-il l^_3_i 4 _lL>J 1 oJ~-£t 44_l><J1 4_Jl>J 1 

L^jI Jl>.j ^j_a 1 Jufc (j_a JL^a £j is~t ) ^jLj 4_tiitil CjI^jIaj 
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tuu\ J$JI JjolgaJI 


t <il ^yJI j_«VI 4 _jI_£j ^ lx_4 L$j 3_}j^.j_i,1 

. Ifi ij_<a L^^Lj jj 4 -lLc.U 

CjU- iL lJIj CjLajJLlaII 1 rt ilo (jjS^TtJ 4-pJl l\1 n*>»Vt (jI (jiMi L^_4 ^ 

3lj_) <_y_3 »3j DNA *) **.W ^ 1 ^ 4 i^r < till JjL_ujJIj 

jl 3 j_Aj jl 3 j-5c_J> ( jr ^>J! ^l£LII (JjtJ>o jJlusj (^jJl j_A>j t4 -lU-JI 

Vj .CjIj>^>.j_a £ya LJLa <j_C, cJilltit-j LIjlsej ^jJI j_Aj L« Lul^ 
JlS IjlA 4i_uLkJI Cjlj-jjuJI CjjJux. £)! lLLIi 

O- 1 ! lS-^ ‘er^' 0^' J -^=“ C jlj-^sVl <_>^*-i djjOo. <y3 L.n«n 

j-luu (^1 dJJjj jl £j-<-ujv jLula 

^.,o.3-l]I <_y_L*j ^jj_Lll o ->J1 I Jufc L^U-^J ^yllll 2UL*jJI ^ jp-3fc.a 
^y_£ 4 _j_>JI 4_lL>J I (J-4-C jj L *~j cdl juj t Cj Lajj_i VI Jl>- I ^ I Cj l_Lu jj_lI I Jl>. I 


. La £LL£ 

i J-aLJJ 4 jjj_lJ! jjluzj >%j (j-« »L^- L JI c jSL<u Ju9j 


L<a_£ t4-JLaLSJLa 4 _!L_uj (^1 <_y^ ^j-sajuit ^>o 


^c-<-uL <_3jju t4_ua-A>Vl ^j-o (_£j) <<o4 4j*.jJ <_yl£. L^>^* ^ ^ j' ^Ij^J cr^ ^J^ 6 ^ 0 


jjL5t^ J 4 _lL_*JI oJla L y^ «Gene Splicing)) «CjLLu>J1 ^LLh^I » 
O 'V- 4-Lcu-L<-u ^y^ Ij-A J-J tDNA \ 4JLoL_o 

c_j j) i > mV! I Jl^j L^JjlII . Lp^-Jl £jjq La (_y^ ^>.1 DNA 


l-J (^jJI (j-iJj < <i Wl j_Lua_j ^t L^TtSLiJl ^j-c JljJl>- i j r a 


(j,-* j-u£ ^ J^LLl t—< j^ 2JI ^ IjJSUlb (jt tj£L-a]l 

lLL-lL-u! t LAj_lC j L-4 -uVIj 4_aLaJI j. 4_uljjJI 

fjfjQ VjLJ 3j-iI/L_C J^>JI (j_C { j^\-U£lLs\ (111 CjLLuJI {_y& 3JljJl>- 

Jl 2-£ tjl U L^jLiIs (J\j J-4^>o (-JjLseHil 0 JlA JlLc (jl tlLl> Vj 

3jujl>JI j^$-Lb ^yJl 4 _«jSL>«JLI j-ic. (^jJj 

^Aju CjI Jo-I ^1) (^jJj JI t 1 4 jj-cojJI JLUJ ^Lj 4-LlA ^yL. ^JLJ Jl£ 



Jl_5e_o (^y^ ^_^_)jL>*j Lj^ *>K t 11 f.[ gL |j jllo^l .4 JL^Lj Mijfl 

* i L <«,. i^ ^ >*m < 1C” 1 1 < •• | ^**f^ ] 1 1 i ^ 11 | t j ^ 1 ^* L talsI 
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pUuSJI 6*j 


^jl jc>. j 3 ^piilj t4_U_<_ttl,l E. Coli tapi£j 3 jl».Ij 4_iL>. 

. I ^^<m(11 quq eiaVT^t »•"A cLc.L_u 24 J^L>. ^jL£Ju 

i jujl>> «(jy>-)) i^jj-Ll! ^ J^>ot Jus bpSLJt o jla cl)L£ lijj 

tJjLJtJ.1 ^j_u_»1_Lj 3pL£iil L}L>JI ^ {JJ ^ 4jvllul ^o_u_u jujl>JI Ijl& 

J-ir , mI *L*JL*J! j£^l I Jl^Jj 4 Jl^Ij ^JJ CjIjJJ ^j-C (jrU^UJ <-SVT 

£jlu3 <_jjJL_uV1 I Jl& ^ Jiir~ i til J% »CjLu->J1 oJu& ^LuV LjJISLjJI 

4 4_>-llul I J-jJsalLcuJ V jJI^ 4j5LJ I ^ Jill J-4-UjV I 

lj_A gjJzHujJJ •(JJ-4J-4-II I JlA (jyLt.u.U £rU>Jl JU»" (- < 1 1 a ) i_4Jj 

Ls1_4j ^Hsl_4_4 V 4 _£Uj 4^jjLl>J1 j! j-SjJI (j-o 3 jLc. 

jiLaJL) ^paJU -^L<-ll>> I £)| Ju>o Id^J^ tc jLajyi ^L^Lu (^J^-t-uJ VI 

* ^y2>^jCi ^jSLduJ JjA-I^-<_U_) VI I Jlife J_Lt2_<J V 

^^9 t jj^-uSLJI 4 U Mil £j i^U (^\Jj_tjjjVI 4_JL>. lj_u^ JUJI cJillliejj 
ijLujVl Jl l.oS>- OjjJu (^jjl (j-A-1 J-<.uJ^L! 4-U L-U^-lSL! I 4_J_>.1_LJI ^j_A LcL^J ^jjlx-4 
I Q I *> **• J ^_ T I<JI «(^_>JI» 4JL<_ojJI (JjllOjl* C.<JLcjv Ju9 LpSLJI 4 >JlA £)V dJJjj 
^ 3jl->~ tl (jj-c^JI I Jl^j i_3|pic. VI Ju9j .(jl^ujVI ^jjlll DNA 

C-^l U>~ AI <_j^L_oLj ^Hij gTiia Jjl dllju (jl£j t 1982 ^Lc 3 Jl5cIlII CjLVjJI 
^ 4^12]! J t^>4 4 ^>JL*_c dll4_2jjlaJI £Jufc C^JiielLt^l .CjI_Ll>JI 
^jJI j_<j_<JI (j^^ < 1 t <L^_uj S^Lc. 4-oLlII j glUjj ^jLujVI 
.^I^^VI 4JL>. jjk 4j^_>j) <<^>ll 3 jl*JI 4?jj-*aj 

tj_4-(JI 3 '(tl I jLjfc 4 jl-u 1I 4_3j^_kJI OjI^ 

SJlUI ( j-c ^j-^> I *>■ "• ' ><U (jj-A^il ljui> ^j-4 I ts**\ j_*a_Lll J_Jl 4JI (J^laJI ^ I U.^ 1 

J_«L^ ^Lc 3 jJl ^^L*JI X< < Mj j-cVl i^yJjll 4 jj_jj_u-^JI 

J J / 1 «^n 4. ^ ^J^l-r*.^ , <11 ^^1 ^,1^ 

JlC.1 < im 4 m t Lj^TtSLiil ^yll Qj-^-^JI I Jl^J g^-UI (j-iJ>JI (jl dl ui Vj «i 3jtiS!llJI 

»^.l^j>JI JjLHa 4Jjl^cjj I Jufc ^I^jJ 

VIj.4_3j^_LaJI 4 ?Jl^j «Interferon» ^j^_t£pjVI ^Lul »1 <al»tl 
^U1*JI J 7 )~(. CjL-ujj-uiJL) (_)L^aj (jPil Lj>L>JI <_y3 4jt_u-4-saj (jrpjjJ 

jJ^.1 J ^jUa^-4-u.U 4 -i.l<-4j.I.I CjLjj^-pil 4 -ojL 3-4 , ,,j ^jjj_jj3pL)VI ^jl 

4_j_ 4^ 4Jl ih) dllj CjLuI (j-* I j-lSL^u ^g Ktj 4 L>L>JI 
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tuu\ J$JI JjolgaJI 


t mL 1 Qj}** £)£LaJ ^_pil QJJ-±£j-L}'$\ 

. i U» a ! \ r,, \ d A i tj5^j 

Cjl-Lt>Jl JL>.| C_jLiC ^IuJ (jlaljuoVl \jJ£ ^jLj i£)V! jl 3~f.Vl 
^j-c g-UJ Jl 2 jl t4-iL>JI 3l j_Lj 3jijj>.j_U DNA 4l mi! m 

^LtaJLsI 4_3 j^_Ls jJij JlSj . 4_uljj <_jLu_4jV CjI_Ll>JI Ju>.I ^ jr 3 La (JJLv. J^».j 
jjusujaj . l_$_La ^jIoljua^M eJJb JlLa ^^Lc ^Li_3lu_u_a CjL_Ljj>J1 

J y 3~ Jlj 9 J_» t^^lj-aVI ^^-Lc Lg_2wL>o JlIc 4_ojj_LaJI oJufc ^1 jitlL-ul 

4-lSLJu-a Jj>. tilljLj jLcLiuiJj ^LuJI ^Lu^Il 3_}ljj ^ 1 3" < (ia 

^-t-LaVl ^^.tl ^Lul }Lst^ Lj^TtSLiJl Cu_aJiitlu-ul Jl3j . ^JL*JI aljL*JI 

(jrj_jjj-t]| ljufc ^ Jl3t~ < njj 4CjLuj>J! ^LLalsI 4_3jj_Laj ^_<-uL> l^jj-aJ.1 

( j_^_a_s lLUjLjj t4 _j_>JI CjLLjLUI -^1—t-ujv.I duuu&jjA 1 CjLujj^jJI aLa 

. 4_uI/LaJJ al JlC 4_a I JiieZu-u I 




^ -*-tl 4 1 mi 1 m ^1 l^JLajj tCatSLill DNA 

La_a tLa^J Lc^j J <>s*4l SJjJlx CjV^Ljj ^LuIj (j* > nWi ^-»LjLu 




4_j_a_£ 3_}l_jj (jA^- JLcLtaiJ jJi (jr 2JI tiUb 4_uoUw L^j^Ljj jl CjLL l> JI 


Jj_5t£LIl 1 J_A ^1J ~x- ~t Mil JljJl-Lcj t3jjJ! j_j_a-3tJ £>£• J^3L<J1 Jj-seSJI 

^jlc. JlC.1 mijm( La-a ^livljJ! cJiilit-aj CjIjIjmiU Ijj^j 

«4j1 mi aj ^o.3->- 

\1 . 7>~i,,. a ^SLaJ.1 ^j-a 4 jI ^j-ssjuJI Vj 

(j-a 4 mm 3 i? tlj 3jjL(Jl Lsr” r (d ylalLtJij LpSLJl 

1 ^"1 a 3jJl3J1 L^J CjIjLlIII jj_a ^1 jjj ^llulj (jj-i 4 jj-j-I1 

aSl^flll (j -0 ^ Lr^ ^^jSLaJj t4_t-iDL>Jl 

3jLc1j tCjl_Lj_>JI ol U>~ a I 4 _u!jjJ 1 CjLu-saJl ' JJLi ^j_a 4 jl3^IL11 

^j_a b ^j_a tiJl-ufc ol^ ‘DNA ^jj_<Jl a 


4jI (JjJ jlSLaVl tiJJj jL-tl^-Vl Jl^Lj La JlIc. 4_^al_>> t 3jLiaJl 
oJ^Jt (Jli-1 03^? *-* L ^ ‘4. t xi3\ ^jL-ujVl 4_Lm_a CjI^-uju CjI Jj>*I ^jSLaJLl ^j-a 
J mi i tl tir^JI J « 3" t M a (jylc, j-iki- j31 c-JjLsellll 
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pUuSJI 6*j 


4jjJlU <_JjLadI! £)|j51s Ji>I 3j^li ljJ_3_u £)| ^UJL*JI £llaILuj| Ju3j 

(_y£.Lit_(J! (JjLtoJl CjLj^Tt^A ' <J-3-ij jL3 Lr^i 

jLaJI (jl (j.n Ajll s.^juA\j .t-jjJiil j-±£- jLaJI £bej ^1\ c-jjJlU jLaJI 

.g-LitiJI 4 _iLaX. ^L^HjI J>^_3e_aj JUJI JjVI jLaJI 3j_b* c 11 >r<^l ^llil 
Ju>*JJ (^ jjl RNA £)l 4_>jjJeHll 0 Jl^J Ij-aLs (j-A ^"nnil Ju9j 

(jij 3 a 3 \ • "i 11 J_a-5cj (JJlII j_A *JjVl jL3il ^litj 

. JL>JI 3j_bJI oJJb 4j I M^l jLaJI gVseJ ^1\ 4JL3j J>jj?e_a 


3j-bJ! JJij C)^-^ 4jI Lr i*J i L^jlSjj 4-i.lAj .iLaul 4 _jj-5cIlII 

La (J_3_u 1 4JL3JI ^Jlju ^jt t-dijuj A (j-° 

3j_lj>JI £j-j <jl Lul Cr l*j .3jf£J! ^yll ^ 

4_J_JL*JI ^yb. 3jJ^_U_aii 4.1.U u jJI (jyJb OJJt Jl3j 1 

.cjLajJL*JLIj 3j-jj>JI ^j-a (^jJI jJl 3JL ^ g ? 3^ juu j, mm!1 ^j-a 

ciJJj^ t *11 '<$'* '■ tt 3 a c_<_jL>JI I J_£> J_Lc C_5Jbelli 0 Jai> ^^ ^ 3" 


Ju9 ^ylll 3 l j^ -1 U-^Vl ^ ^I jjfcj i I 4 IA (^^Ijl^LII l-<jL>JI 

J)J_t_3JI (_)ia_JLJ ^A-aV| ^j_A (-T(^ C-uSaj^ I Jl^Jj i 4i^L I ( joj_L>JI ^JLc. 

jLtgjjTu-u^ I ^SLa-J ^yll I ^j-U-U LlX Ij JlC. IIj^J I ^y^JU CuJUU2^ 1 I i? Jui ^ylc. 

. t-Jjbelll <?J_A «:ljJ>.l JulC. L^J 


4_i_I ^A-Lt-Tu (j! l_3_>. oL^VI ^1 b*t i n I jJ_A tg.L<-u_a ^jl ^jVI LlJj 

u£.llll (j-a IJ_jJ_jv. LjLj 4_j1c jIaj ^! ^3}Uj ^aJL*J! ciJLIj 4 _lLc >» J-Aj 

SobjjtjuaJlj 


ISO 






M 


CjLljLUI <. i I c. I t4_j_t-^>J,l 4 <^ijj-lI' ^_uju 

I Jluj . £j_JI (j-oiij (j-« Ij_l*_a t 4_pJI 

tjlj->-VI t_ i\c. I 3Jl>.Ij 4_tiit_j ^->«-ll £>jI£UI 3Lp» 

V Jux-lj <-jj) I i mLj lLUj J_*_j j-a-lII 4_lLa-C I Jl_u 
^L_o2jVI ijr £i S />, jj , 11 4-Jbx t jLidS tj-jJuj 

<jr^ J_aI£JI L=r ^JI ^KJI er^ >* 

I ^l*i ^ ^I 4_uljjJI JjL^ujJI JaHjj 4^_aVI 4_iL^j 
4 j I a c, aLljI ' cr^i Cy* Cj Laj_«_uj_aj^£!J I 
<-ul_LJ Jpj-lo (j-C. tlLKij t4_iJLj 4 _^Jl_j mi S iVl 
t L&^li ^pill 4_fljj_LaJlj DNA 4 jjj_lJI ^P^La^-VI 

4_5e_tatjVI t l~ V a (3-iiiteJ j_aVI 4jL$j ^uj 

« JuJl>JI ^ISJI L^_la ^piil ^.Li^cVlj 

L>UJI ( j-G £)1 4 1 7l “V C-<-?e- t J'j-UJ La-AJ 

i^ljjJI ^ ^L^VI 4 -iLui V 2LpJI 

^-Lc. 4 La 6 j ^ l£i Jlju ^L_o2jVI £>£. t Apa 1 ^ 'X t j 

4 j I a f ■ j a~ i nl VI 4_l>JI L>UJ I (j^ju (j I 

Ijufc . JJLa jl OJ-^ ^-*51-* 4_iaaj ^L_u2jVI 

^1 nili iVI 4 _j_jI^ £r\_L>JI b}L». 3j^l 

pc. pill (_^>«-II pjlSLII Lj^L>- 4_uLu ^jjLUL 

4 aLLlII (J-aI^ILa pjlSJI ^ i La Jl_Lc ^1 1 M<nVI 

jJuj >Ls 4 JuJuiail ^paj-A- L IL> 4_lLa-*JI 0JlA ^a < >mj 
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pUuSJI 6*1 


j_jVI 4>Jl_A JoLfuJ c_xJjJl 1I ciJLLi (JlLc jj-jj (_ (\ i ti lLILlA 

J_«L*JI cdJj cifase-i-U cLci*JI Ij-a jJsj . L^L>J! 

c_jjL?cIlII (j-saju *Ijj>.Lj Ij-aLsj ^1 t n<n^U L^L>JI (^Jl>.J Jj (^jJI 

LMiJI £)_« L^JjLu j_<_uj Ij La jL llc.L 14-uLuJI LjL>JI ^_yic 

. 4_ul^_pJI 

4:3 ^Lc V j-jLiUI ^jJL>JI ^L_u_3jVI cLii^c j I oJJh CUsz-u2 >j I Jl3j 

CjL_uljjJI 0 J_A C.<-L u 1_4^ 4( JT j>JI (jjl^LJt (j_« L^jlS jaa jI 4_jj>JI 4_lL>J1 £j_Lj L^J 
Li I j_jLuII ^Loi2jVI L^jjjJs <L>Liuj 4_pJI L^L>JI (jl 
Ijl_a cjL.ljI I Jl£j . Lgj I 4 -Ll.lJ 1 4_u_uLUI ^j^* s L$J 

t<L*JLtil 4 _xjLl 11I LjUJ! } Jj^>«j ^<u Lq J_Lc 4 j \ <>f. 3jj_uaj 
, a.1 ,,, 3 <VI 4_oIJ 4—j-ol_j g> Uj < Lj jL>. ^jj 4(j_aj JlLa < ■< 3 <VI ^c. CLulSj j 

(jl tL^-jL-i-Ju L^JJ Jl_lc. 1 LjUJI 0 *j_a ^y^ju (jl i lJL>- ^i_A jJ, I 
(j_« (J-«l^ CjLu ^Jl 3^jaa 4-lLv (j_« L^L^o (j£L«l jJi tciJLLi (jl Lll jL>- 

( jr 3 (j-s»L>. 9-^jJlm 4JljJL>JI iJJLLA (j_u_jJ 4 jI tojjljtllJI 4 >JlA C.<-lx j I Ju3j 

Loa_oiitJ L}L>JI ^Jjsl 4_u-^_>JJ 4 _cojj_JI Cxjl^ Loj (Jj / d ..^4.11 4_toj^_JI 

if \jj ( jr 3 J^>u 4 _l». 4-lLv- ^j! 4ji <^r, 3jj) cJujI L^ 

4-lLv 3ljJ t ^ \ <y Ss ^1 4_JuoVl 4 _u!jjJ! CjLLuoJIj CjLoJlJlIII 
jJl>. 4 3j4j Cr^" ^y^-iu CU^y>-} S&J . ^JJI I JlA 

Cl> J J_x3_lII jl ^L_o2jVI V Lj^li^ (j-43 tjj^>JI CjLu 

. cjL»_lII L^_l£ ^a-Lftj ^uil 3 jLl*_U i—sjjj-laJI 

(jl 1 4_3iHit_c 4_ul JlC. lLsLjjjI (-JjLjcHJI 4>JlA jJxIu-u 'j 

i CjLoj cA-^>* 4_lLi (j7h»j ju*II (j^-I j-A lLsLjjjVI aJJt 

4?Jl_A (jjj (jl (^JLv 4 (J^La (J-SLlIlj j_« 3_(JI ^1 t-la.<..tijJl IjlA 

(JjLjw Oj-At (j^jL^j i ^1 ,Ws jJs oJiLc. j_«3_a V ^1 ^jlj. Mill JI Cj Ll LLa_3J I 

jlI^JI jjj>. (j^J (jl ^JLc, t3 Jljj_3JI 4j^_3cIlII 4 ?j_a (JjGj -■ Ls3<j> Lajj 

C.<->o 4_4 jLjj 4_^Ljj CxjI^ 4_uoLv. 4-tSLulSLua L^L>JI 4 >JlA ( jr ^ (jJLLal 
4_J_<^C. jjfc Ju^Jl j^>. (j^J (jl 4 -Laj JjV I Juj .CjLjJJLj 4_La_ij>J,l 4 jjL*JI 
( jr ^ jj L}UJ! ^j^ (^1 (jlj 4 4 _osLj (^J 4_^l_4_4j LjN^ (j-a 


na 






. JUJI ^3 j_3_u (jl . „\ t 4.(.i.uLJJ Cu_>o . U , ,,jtl | JJt 

jl_L^JI jy>- CjyA ^_L^_i tciJJjt^ ^j_u_jJ ^aVl I juu L^-ls ju3j 

iJJLLA £)l ciJJjL^ ^ <>>"! J_j tj-g-Lll <^-!J (^olal U «tl CjLjjJ Lj}-L>. 
j_^_Lll a A (..sLdjJ »^jU" ,,,~ j t(jy t tKc. j3l L^J 4 -uLuJ' cjL-£3^L>JI LcIjjI 
j-4-J J-^ . J-uajJI ta^Li* 4 _us^L>. J!la t4JLol^ 3jj) <<-*n 

jl i^LU jl ^IjJlJ! 3j_3j JiLa 3jLulU ‘ ,U 34 <>>4-j V 

t to mi (1,1 j3>u t(^y-uj 4j£LJ^ *4 _u_oLlU ^1 »j) i^tl 

♦ 4^L um £]1 CjLjj^j>JI (j-4 4_Lt-*-a 4_cj_4i>«J[, ckAll jl 

j_$_<JI CjVL>. (jJa-tLJ ^ ^ 1 C, (_jjL?tjJI oJufc JlLa CjJlc.L_u Ju3j 

^Ijjl 4_L_& Lr k. jgtVi ttiiljLuJI LjLp^l cjjl>o SiiLiuil 

H>.L3-o LcUjjI L^jI ^IaJI oJJt cjj. i »i4j .(JK miVI SjjulLo 

c_jLuaj L}L>JI ^1 m<3 A ^Ll j3Jj I 4 t^i mi HI _il jJ.1 

4(^ljJ! Ijl_A 4_?t_t-^ ^yJLc Lr-^^ Jufclj-wiJI O^-*-* 

Jij^cJLa Mil Cj JlC.L_U OJJb ( yA ClxS>-jJ^LLM ' (JT lII CjLu£3^L>JI A* 

CjL-^MisJI £ Jl_& (j I j, j mi j L ^_4 jj-j>JI CjL_u jJl>. CjLcLLa^ (j^Lc. 

. L>Lkil j»L_aILiV ^ U /11 ^\ ^Aju 

LjLu ^ 1 5jjj_3J»l <LuLlUI L>UJI t_jjLsdl]| 

. 4-lL.^VI 1 4_lL>- L>L>J I #JJb (j1 J^-^J 3^JJ jl^>- 

j-l-l^ jJl^ J-«l^ CjLu ^yJI 4 jjL*JI 4_tl>JI 4jUr, 

1 1 ^ «4j-c L^_a ^ 4_tL>. J£ ^>T L^_U3 JjV! .4_l^aV1 ^ 

J-^HJ L^jI L)di^ 4_«j^lJI CjLsj^JLI ^yL. 

4_uljjJI cjLLu^JI (^jJI tDNA 4 ->.JI ^j-tuLs L^jL cj_txi 

4-lUJ 1 I j_A^-^jliLll . 4_i_u^_><_tI 4_tiaj^jJI Jjvjj 

4j^IL>J,I Cjl^LLaJI <>JlA ^1 JiitlL-AjLi L 4 J V c_jLu_uVI <- « 1 < »it t4jjL*JI 

JjL^jJI i j r a> JlC. JL<^».Tl<-uL> ■ t^> L4] ^_4_<_uJ Lx-i]j t L$_l 2 

. L^jil 4J^ji,l 4_o_ilijJ! ‘ U> 34 tya~u *DNA 
^>jL£]! ju-us*. jj^uj ^ylll JjLUI ^UiJJI (jjuQ (JT ic (.dJj Jjljj 
J-^ ju-tojj V tcliLajUUj CjU^iIaTJI ^U^Lo ^ylc. L^jI jlo-l ^J-<-ujv 4-lL>. 

! Jl>. 1j-u^ L U £-A <_x^LuJ ^jJI I^-La jJlUI 


I J5 




pUuSJI 6*1 


. a I L>L>J 1 ^Uajua ^ 3 <j DNA (^jj-LII /> ^.tl CjLLcv <j_c 

i^JU^o JjL-ujJI 4_>1 miTi Jl^_oj>JI cdJji^ I JlA 

Vj i 1 g r a l^a Jiir~ < in JjL-ujJI ijr ^ <U 3*4 cJiiliej 1 ^ K Ij * LaLaa 

JiiJLlj ^uj < ^^Jju Jl^I 

4 i t^i-^JU <Luhjj_iJI 4 j_}L*J 1 Jl^coJI 4 -lL>. £ru ^ jr J_ t jL_uVI l^^L>JI 
■ t*» . L^J ■ j "*■ j ^r\_L>JI 4 _JLjt _3 t Lc^-La J£j lLs-i^JJ ■ t^s, ,.jtl a ♦ |. t-s 
^jJI Jl-L^JI ji^>* cr'-I ^J-tbfcTuj .CjLuJI 

4 _j_jLj^_j£JI CjL^J,! (jyic. 4 _j I Ju>.j tCjLuJI ij^J->. 4 _jlc ^Juljj 

jjiua _}|IjJJ 0ju4> ^y^JU fUJ t^jLllXI ^L_a2j}U Lj^L>JI £_b_i £__lialL_uJ 

CjLjj-oj-^JI» 1 gjif. ^JJLLdIj « tajjj J_j_l 3 ^^Lu)) jl <<l1LlLu_uI JjJuJ a***)) 

.« 4 _pLdll 



C6H5NH - C - NH - C6H5 


lLLlLu-u! (JjJu! 


er^ 


cillji ]j i La^JllLalj <.*.£^1 4-iLtfuJ lLILlA Jl>.jj Vj 

4_jJL>JI oLIj^JI oJJt L$j J_a-*J ^UJI 4_3j^_LaJI ('i ♦ <<oj 

2 _>LnJtl ^1 1 nSiVI 4 _l>J' 4_ i L > JI cjL^jJLI ^jla <jI ^c.jj • 4 _jj>J^ 

CjL^jJ. 1 OjL& 4_J J_£ju i^jjl l_JJ_L_uVl Juu L-h^yXJ fj 4j I VI t Cj Lj Ltil 1 ^^Aju 
J_ a-*j Jjfc V dlljL^. L^LLiij 3 jU" M>l cj!_Ll>JI 

^yjl dj>LcLaJl]! ^j- 4 4JLaku Cj jJl>~ C_.<-H-aT(J ^I t5^_tI/l_LX Cj1_Ll>JI 

.j-cVl 4 jI_4j Ijla 

i 4 _jjL_l1I CjLjj-cj-^JI JlcL-uj tjr I(JI CjL^jJ. 1 jj-c £jj lLILlAj 

^luLi cjL^Jl! oju& 4^^L>JI ^L_u_2jVI 4j 1 ^r. J^jlu V L^JSLIj 

Ju£. 4 _xjLuJI JssLiij (jyz L^jV «3 J <>!♦ 1,1 CjL^jJ.1)) 


3 JuJl*JI CjLjJ^ stSLII } 1 ^ i?<v 4 c-. u ^HH dl}j£ eJJb ^jaLpjj 


I 3^1 






CjLSJLw La L^iaj <«JjjjjU!)> J « Jjjjjjjj^JL) JLa J j < d^ jjjL^JI 

i^c, jJ I «1*1 i i i in I ^ ^ * **^j *j^j jj ^ Lj ~ 4 ■. 2)) ‘ - ^ j a 4_u_u 1 jl<_u 

.SjLl^JI v Li^Vl 3^y ^ ^ - 4 :2» ^u-uLj LJjj 1 <_bjju 

j_bj ^ 1 ^ 4_<aLc. d /* t ss \ JlcI <,,~ j_*aJl! 4 _l_u_uJLI jljJ.1 (jl 

Jj—lJI (j_c £-j-(JI ‘-LLI j 4_ujL>. 4«Ll>J1 4_ lL> JI (jrujj»j-ll J^tiitj 4 j 1 <a f . 
(J-UJjjJI ^-<-uL 3_iLc. l_bj_*J jJlj jl J-lLeTJI CjLUjl] (jlajJUJ V ^jJI 

♦Cr^^ ^JSLlA $il_a < jr b > njj 1 

tdjLjil ^^^b 4 j-sjL>. 4_tSLal VI ^1 < Mtf i^U 4 U mi r t, I jljJJ oJJt Ju>.jj Vj 
^bju ^^jJI t ^j-li^j Ju V1 ^-<-uL L-bjjjdLlj (jLL>Jij Jsa_i^JLl ^_u_aill (_ybj 

.£jllui,l ^1 t tiS iVl ^1 (jLL>Jl L}L>*j 4 i i<~\ -Li.' 4 -Jjjj-l]' 
t LlTlX \ ^1 , ,,7> \S\ 4_Jua-*J 4 jjLl4j5L1I 4jl 1I ^LJI 1 ' n ^ ^ JlC. £)-* ^LjJLj 

^ISJl j-$-(JI CjLyla.Lq L$j ^^pJI 4 . i S Lu L Ll IL i_L*bjJL>a ^ JlC.j 

1 lJj 4_JjVI ^jLuil £)! <jj Jl33ju $.LLL*JI lj_L^ <jLb 

.^LLtj^l 2&W) ^aUL jjuWiH dlJj£ jLL^ 3 t 2LuLj]| L}UJI JL^ 
&JJt> C<ui<j 4 4 _uIj_l>JI LM-kil t_jjLtHJI ^Ll 3 dtJjjvl Ju9j 

4_l.Lv- J_«L£ <jjj5!j 4JjL5c-« (_r^J «Cloning))«jc-L^LLILllj)) <_jjLsej]I 

^pJl (-JjLjcHJI Cjjiejl jbj . jLl*Jl1 ^ I <1 <Viil jjL5LJI i^j^> J-^- 
Cj-£j->- I L^j^—tlLq <j-£- 1 ^ L4. a Ijl < ,i a 4_u!^_ l>J 1 L>UJ1 ^ylc. Cuj^jv. 1 

l_jjL^_jJI ^jl_a «r< 4 < .nl 4_ul^_ jl>J 1 L>Lk]l 4_IL>. t4_ul_uJl L>Lk]l ^yic 

Lj^Lv. 4-l.Lv- ^1 3l jJlj l*JJ3 JlJLJ dJJ l-lu-oI L^jIjj 

. 4Le_<_uLu jljJll J Ml V.J1 

^_.i_<a—v- ^yJLc. jToo L^jI 3 »>»jj .tl cLlLv. 1 jL^Tu-u 1 c-.<-l<-uJ1j 

L^j d_cjj ^.jJI 3juJl>J1 1( m 3i^fl ^yil £j3jJ 4-oj^Ul 

(j-' 3 (j_A Vju d)L sJJ^LI 1 JJLC ( _ r ic. 

Li Lb . L^LIIjI C-<_^_) 4_l^jj_lI 1 4_jlit_) ^LlcdI 3 Jijjvj_U Cj Laj-<_uj_cI 

3ljJil 4_La Cj j_L I ^jJl ^ISLIl 4 I nij ^L«l^ Lul^ Ml 4 t4 _lL>J' ^JlA C-<-L> 

CjjL>.Lb jc_<_oL<j^_yb 1952^Li l_jjJL_uV1 ' ju& ^jJx-1 ,«d j^j.3juJl>J1 

4-lLv- 3l jj 1 gj4 dcCjjj t^l » m>V 1 4 U Mil jj L^jIjj Cjj-oJ ^J 4_(Jjjjj 


ISS 
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Lljl-lAz I j-A-i cdJ j Jljlj 4_i_L>J I o Jl_A C.«_^j Ju9j t J mi^I 1 Lj^Lv. I 

L_uL_uI J^-aHaj c_jjLjeI1II 0JlA ^L>u (jl t Jufcj L^_l 2 (j^_u JuSj 
3ljjJI ^L_u_3_l! 4 X.j_lu (j^Sj £)| ' 3 '>>JJ .' t1 4_lL>> £jA 

VJj 14_Jajj_J! 4 -lL>» nil?iV 4 _lL^ 2>VI ^Lc^j-uil £_c 4_u_tjLu_A 3 JuJl>JI 

4_i yjL.u3 JlJj_jj . 4JLa IS 4_Aj) mi a CjLuLS £-Lu! *■! , .. ^ <V1 <\_c.juuj 
CjLoJOJI CjI jj-j ^jV dJLJjj ttliLuJuJI ijr Lc Jilc c_ijLjcIIJI <>JlA 

^1 4 L^MjI (jjj t L^j 3ljJJ! £jj ^Lbtjj t UIj £j-ljj Ij La-scj*. jJLual 
C-Jjbdll _*_> Cuj^jvl Jj0J ♦ C-Jj5L<-u^SLJLI Cu->U 4 -lL^JlII ^JlA> ^Ij«>.|j JuJuUI 
^ c.<_a->j ^>Su ^aJ (jSLIj 11975 ^Lc. l-cjIjVI ta^L». cr^ 

. I jLio Ij-A-J 4_L>-Vl 

jn j * ~ 3 j_jJ^VI_ 3 t^jLLiaJI ( j- c C-jLjjJ^-II Ij-uS j-«Vl L-SJUifcjj 

3 />»jj j! 1 ^j! ju Ms cjLuJuJI Lot .cilljS aLU L^jLu^j^j j_a-uj *11,1 

*^VI ^2WJ ^j-A 4_uajj_JI ^Ij^l cujLfclll olxjb C< < a <>n Jl3s I Jl^Jj ^ 

0 J-& 3jLcl ^_j t L^jIj_Lj j-iw I ^juLS J m-v 4_jiiw 3 JuJln. 3lJJ (Jl J n < »lj 

j»VI ^-<-uLj I jl 4 _jJLudVI ^Vl ^^1 4_tiaj^jJI 

(jjSu 3j-o*Vt 4JUJI oJuk jlJjJI ^jI^l>JI J^>UI .4ij j_lII 
4_jjIjjJI j|j_U ^.Ll ^L>U. ^jTou jjJj t4JLju]| <LcLj 4_j^_ju^v. 4JLus 4J 
. f Vl ^ L>Uu 

(j^a-x^JI LaIj_j^ t ( j^l_Lll tj^A JJL (S i _ r ic cJiilS-l J^j 

j_j_j_S L&lju L^-Lu ju^Ll 3j-LUi VI ♦ ■ tl LaI^jj '<1 4-uj^j 

Jl_Lc 4_usL>- 1 mi l U-Lj t4 ♦ > ntMI (j-u-ual j_j L>.jL>^ LLuIi ^^LlII 

♦ (jLcujVI < ^ L^S-uIaj 

4_3_j1 Ua 4St_<_uj (jjSu (j-J cu^LoVI Ijl^j ^jLlII ^jISLII (j_oj 

La JJL>. CjjJl>. ^JLaTcvI t 4-Jb*JI 4_Lo CjJl>.| ^jJI LaLaj 

^Vl CjLjj_aj_A jul Ju V I Jo. I LaS iSlj-Ll! aLuI 4_jjIjjJI J-aIjjlII 
C.<-*-thj i _ r I(JI 4 _j_aLl!I 4_tii»JI ^ jr Lc L^3 jJl*j 4_3jj_Uj 4_aL*JI 1 <^>j 4 JjJlJI 

^Ull ^pal^-AVI^ 3LpJ I d Uj 4-u-JI 1_ £)>LuJ jjl ciJLcu V ciJJjkS . L^-a^vj 

cjLljLSJI (jru cjL^^L^ cjjjlx Li-u-ti (jjSJu-u jJLJI ^ISLII L^JLjLSj 


I 56 






cjLoL^JI ^uiljj ijr £i c_jjJL_uVl lju& ^_L^j .k_jjlu_uVl Ijl^j 4_>oLl!I 

<_y_3 JlcLjjj 4-lcu UI 3 Jlj Juv CjV^L<-o jl CjIjLjJJ! 3JuJl>. jj I ^-Lluj 

. 3_lIL*JI £.1 Jl*J 1 3_4j| 

. 4_cC 1 V L_3 j 9J_C (jLcujVLj Jijuj L^_l3 Lot 

S3juJu>J! 4it_«_u_Lll l-ocj djLi^JI CjLj-^ail j^-3-u.u ^jJI 

jJl ^ » Mill J-Aj tSfiLtlillj «LujVI <LuJjlI1 4jj_3_i_*JI Jjfcj 

^_<_ol_LJ (j)J) ' << j->.uJI 

4-uLt.ujVl^ j (j_u_L>tJl ^JL<-o L)i 1 < ^-*3"^" t - u ^^ 

Ijl_& ^jjJUju ^jJI »Lg.UJI ^j-AJu ^yjj| CjVJLcoUJI 0 Jl£> 

^- 4 -iic ^ < »1 L^jjj ^ylbw 4_t^Liu cjLLxJ L 4 J jl>J ^ylllj JL>JJ 

.juVl 2bU.)fl 
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(jjs «LiL>. C.y° er 5 ’-^ u_j^-* 1^1 

jj-jlSUI 104 ! 4jj4>JI JIa^VI j«uj tjl 

j^oVl 3 3_i3->. ^ ( _ r 4 ^ i3jl3.I_jJ! 4_JL=>^JI olxjt (Ji-lj 

aJ-A (j-3 <LaJtLJJ>! diljjJJJ ;J3 "~j i 4J£ 4jl_i£ Jiix-i 

JL3jj| jjjJa ^ Ifl Uin j ^1 L41IjOa. ,jj9 3 _Jl=»JI 
. L 4J 5^i3-a_II jJjIjjjJI J>U. 4jjLl4jSL1I 

3j_<_£ (j^ 0 £>51^111 U_3^ I- 5 ! L*l 

*JJ1_lA (jl i^JJu (j-o <Ljp3 *Li>UJI 
tj\j (jj 111 i~ltj LAUJI eJJb (j\-i 'J' i-^i~\l 1 Lo 4Ij 1 nj 
^Uij i_dLia> (jj£Lj^jl liilji^ jj Vj i33l"->J.I l^ijLlaj 
(j-o ^ 3h"wt 1 CjL»_lLl 1 !Ij LllljjJi,! (JjLLl (_^L>. 

^1jJUlj L£L»JI jl^>J! ! j_4> *l>»4 


.uil^kVl 


^^lll 4-t>JI iTjLuKJI i_^s j»UiiI! !jl 4> (JlLo 

(jl iL^LJJ! ,jji ,jj3 Lt.sl 1 M->-i (jj^33 

jji ^ ^ >, ,,^1 ^ 



<—Sj-JLJ 4 4_LjJL^3 4 -uL um ^ -}lJ-O j! 
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. uJU- lUTJIJ I jVI t ^l~ ^ J_<a^>u ^ jJI L^uiiiaJj 

(j-o j-u£u t ^ <^Vm juk Jj t LJlfua LaLLj lIjLj j_4 Lj J^JlII ^LL-j Juu Vj 
j)V udJjj tj-L-L^ Ju>. JuL-dJl ^Ltaj Vjl tt_J^LJLllj (juauLiiJI 

lZj-^-a lt* ( 3 n (j! aJ V iJJjlII (^Ixil ^jjuaj^JI 

f jJI L&> (JJjuuU ^^^uJI 4_Cju_uJI ciJLJj 4 4^1 Juki (J_u^j <jl j^i L>~ i <n 

Vj 4 ^ t It -> J1 i _ r b L^J J-^ju 4-C. ^ Milt SjJ_5e_A j uU ju ^ < < i **t l (_ r 3 

^jJI L^j J^Jlu ijy uJI 4-Cj-uijl (J_<a-C 4-Cju_u Juju <jI L_lL 

^ ^SISJI ju^ 

j--ua->. (jy£ jjJu 4 _jjIj Mir, ^jua ujjujj La ^1 ^Lutj ^ jJI £)| Luj 

4_!L_ujJI ciJJj jl ciJLJj t(jr\IujJl 4£)L_4uVI ^ mi^JI ^.LeuI 

^jua 3jJLb »1 <>> Juju VI L$3Juk ^1 Ju-^u (jjuaj^J! dllj L^UutJ 
^j-a 1 g j 4 j^-*aj ^yUJI 4 fcva-III j_Lc £jl jj j, Mir. (j-A <-JjuL La J-uaJ <juajJI 
(jl jj j, mi** 4 iC jL jua^JL J-^jlII ^Lteau j_u^ L-t-LC. I Juk £)l clLju Vj . JJulII 
j-LLutua I ^ ^ gTuj Cj! Jl>. I L^_l3 Cj J_>o £)| 4_juj_L> 4u_Loj Sju_3 ^_pju 

^LtaJu J_«a_*JI cuj) j r, ^j_c ^_>*l «*< j f. ciJLuukj .^ jr ^>JI ^julSLII Ijl^J 4 j mi lllu 
L4J i^UuVI JjL5eua^u£, 3jLc a.1 tX «tl | juk i CjLI 

t L u - t ua LISua jLuaJu (jl (jjJ ^jl_u JjIU n t^jJI 3 Jl*J 1 ^j-c Juu 

V j u - L ^j (jjj ^ jJI L^JI Ju^au <_pil ^ i n^ JI ?-lju>. I ^ u> 4 u]L_uj juju Jj 
*j_>. ^jJ! 4_^>-jua (jyuil 4 JLjjjJI ^Juk U^J 

L^JJU-SDJ JjUfc^J L$J J^juj 4JL_ujJI ^Jl^J U M^r^M MJ ( ,1 LL>4 jukj mi">JI 
j-<a 4 _JL_ujJI <?Juk L _)_u_jj 1 ^L^o]| ^-«-u->JI ^ljuv.| 4u_u_j (jl jwUL 1 4_JI 

JukLselJI L^LkLsejj Jj t L^J J^AJ t (>I i^jJI jLu 

'I ^ ««.l . ».l 4 j jLuaHsl j- j c 4_Jui_c. 4_jJja-*-II ^ Juk ^jt ^ju-lLJI ^juaj . ^£u 

^ <»« > 11 ^J-Il jJLLl ^jJI ^jjuaj^j! ciilj 

. 4J ^ju-o V l^l^u-o! j-iTuu *4_I L-t-iutTu-uJ ^jJ I V! 

L;T _£ ill Juua tt_uj_j_*J! j| ^u^Ljjjl i? Juk J!Uu V tjuaV I 4uLujv j 

i _ 7 uJI 4JLujJ 1 j)j^u LaJ lIc. (jj-oj-^JLI Ij-;U^ Ijljuki t4_t^.juil ^JlC. j! t4^u>JI 

t^J_4-*JI 4 u2UU5 L^J CjLjJUuuII juk £-L<jSX-S ^^jL^uSJl (jljuVl 


MO 




?i_jLzxcUI JU 3 JSLuujJI J&uu cnoS 


2UUJI 4>Ji_A 1 ^ <j«j Vj 4 J m^tl L^L>. £jjQ tiJ^~ nij 4j I <_yJjL4J 

til! j (j-C. ^j_u t 4^>JI 4 ILlLij L^jI til! 1 ^ V 4 jI U£ i4_jjv^I<JI ^ JlC. 

^JlC. 4ju^l j! (jljj ji Mir, 4ji <if. £)l ^ < n^ll ^I 

^1 4_!L<-uj_!I 4?Jui> GxjI^ LU_L> 41 Ji_ulo Ju3 CjVL>JI 4? j-A 4 _jj>-^ nJI 

j__j_«^. j -AU G ^,111 4_p-JI Ij>UJ! ^j-c ^ru^Lxj J1G3 IqUm 

♦ ^-<-04>JI £ Gt-J I 

4j.ll 1' ^ jr J>JI (J^.Laj £j_udj_4J JLGj LaJlic lj_u£ j-c VI cJillieJj 

j-jJJLLj ^1 I M -%.VI 4_C.j_4_u ^1 j-oVl ^llbfcj 4^JL>JI 4 >JlA <4_j 4Uj->JJ 

4_3jl_3 4jLj_4_u ^1\ iilljL^ J-oVl ^LlssJ 1_4^ 4 <Lj (JLaGjVl 4 _Cj_4_u ^1J 4(_yJVjL>J| 
i-b^fcHj lillij 4 JjlUI Jj ^uklUd 4 j 3J ^yJlj 4jJjJll I Jl^J 4jL?G_<_4jVI 

. VI 4_L42J <jj J ^-«-u->JI i ^yA ^U>L>* ^j-Lt-JaTu J | 1 ^ 'J V ^ I ,y ~' c ' 

£-_j_LnlL_uj (jl USb ya 4^LajJI <LpJI cjLoISJI 3jJu9 (jI tiliu Vj 
q -o Qj-j-C. ^j-o ^j-<-uIj Jjil 4_3_jj_La_j 4_j <LLa_u>JJ jlt 4_jL?cIu_uVI L^_oa 

.cjLSKJI 

V 4jn. jll j-lCJ . 4^4>Jl CjGj_c^JLj J^jJI ^LlG jU!l (j-oj 

(^yULi 4 .IIVm ^ jJI 4_jj>-jI_>JI CjI4-»jj-<-uJI 4jU1^VI U." ,,, \ 

^lg_l> J-^aj ^ jJI cy^\ (jf ^ Vj 

4(jl ^-LJ±C. ^yC. (JGj 3JL« J_c ^V 4 j1_3cIu_oVI £_tlaIu-uJ 

4jL?cIujjVI 4>JlA 4 4?K~ Jl^j 4^jJI jLjj JLaluV 4_cj^UI 3jJll-ljj^i 

. 4jLp> Sj^tUI 

^-c 3 jJl3_a 3jLjJ 4jI tjiin U (j-o (JjLu-uj 

4_rvjJ l_j V ~ a 4J^I (j-* jL^>- Jl>.jj Jlj V 4 4-tLu 

. />%3? .^ i 4 _l>.jL>JI Cj \j2} 4i! 4 juj-«-uJ1 4jUG^uVI t->" , "jj 

<—jjfc 4 ^j <^»!l ^.L> 3iLc V*<U 1 jla 

4jL^>JI IjL^J 1 J&JJ* Jp»J ^jJI <—SjJU 4 t jl_4ajjVl 44-L4-4I-UJ 3jL>.J 

. ^_<_u_>JI «:l^jvl ^ j ^c_ll I Jl_A J ^yll]l < ^ tl issr VI <lc. ^j_oj 
4j_u^ Jl>. ^1 ti!>L^VI 4 4j u^! I l^LJVI jl 4t_jl i/^r.VI <>JlA 4 1 mmj 

CjL^L_JLj 4]jU 4_Cj_<_uJ JjL^ujJI 4 M"4.a J_3 j ^ylc. L^JjJ lS C.4-L>- ^yi lil!jlj 

V L^jf U^ - t 3iUl! ♦ 4 JL3ljl (iillA U3^ (1)1 (jji 4 4 _j_aI_u_43 4^Jljj 43Juju 
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pUuSJI 6*1 


. U tl Ijjua VI cillj lLLL^Icuj 

^_<_u_>JLj 4_La_j_>Jl, I 4-1 lJI 3_}jljJI 4 _jj>-jL>JI CjJJj JJ.I J1 > 3~. ,.l 

(J<~t ^Vttl 4_jJl_C 4->-J_} jJLu t4 <<-"> <<Q V~i 4 LV^>- 4 U t mI 

JlLa t L^^-ju ^Ilil (j-u->JI J T LaLfc Ujj*. ^ L^-l 3 4^jLo*VI 

CjIjJ j-4-U LMisJI £ j_A JLl^L^I Jl_Lcj . Laj_j_cj (jlVIj (Jt^lJIj lJljVI 

I j^jJLl ^yll c_'-A 2G 4_u_c«a£. CjLiajj JL_ujIj JL^JI ^j_3j i4_t^-jL>JI 

cjIjLo/J JL_ujLj JL>JI jG-VI ^jJI t^J.1 i^i jig 

fiQSj^-Uj J£ tCjljLiVI 0 Jl^J Ijj 3 c n") ^ylll JJljlII jl CjV t>MI ^yjl 

.2l^>UJ1 

( jx. 3j_cuL_c ^tJ,L) J <^>Ti 3jj^jJLl (j-o^-II (jl J 

L}UJ! ^y\~i JL^Gl llILLa jl». V 4l! VI tc_jL-^c. VI Jjjlo 

4_u_u^jlII LgjLUaGl t_ <j^r~ > n~ (jI (_^UI 4 3l~r>JU JJiiJI jl CjV <>>♦!! ^jrUj 

4-SL.LCU 4-LtTuJ ^-<-u_>Jlj J^wji.1 (J j-uuzjl]\ jLg_>J I j) I I JJt ^Jljuj . L^-Lo 3.ij! jJI 
£_y^j-u-uls 1 ^jA-jL»-c JLu^jI ijJllA ^j_u_Jl 3 ' 1 " s I *j 3 <I <11 ^ | 1 4-tSLLJI CjVL-^jVI 
(j-jj-Ls {j-C. 3jLc 1 <vg m< JU^jVI t4_Ji CjJutHilj CjJ u^Hil (j\j jl 

>g-3 t Jlj- H coJI jJuXj ^ u^»t l jL^>JI 1^ (J& jJLl ^j-3j$ ‘l£j £>il jL^*ll 

^Jl Lglusjj ^jll J-&J t^y^jLkil j3JJLL» L yu\ I M^VI j? t 4llSHI u 31 "n ^jJI 

.4_jjJLLm 3jJtJI JI 4 I >>»• tl 3JUJI 6JJb (jt £> J-&J t4_jJI CjjLstHil 

(JrUJ ^j_aJ>JI Lj^L>- Cxy? JL^Gl JlJJV-J ^ Ji£. (__<_u_uJI U-5JJ 

cilLJVI ^j_c 415L* ^IjlcI ^yC. J*l MM < M jll IjLA^jl J-A tCj^i <>>t II 

j L»_4 c_jU^iVI ^JlA lILLJuTu ^I (jJJl ^j-c ^3_a . 4 j . ♦ II 

t rtllV a Gr\-J ^Jlc. (_JI ^usjll Ijla JlS dJJjL^ .<>L>«jI J^ 

JJUUJ Ju9 (_^llj *(J «^ll (j-3 3jjL-£i]l J-«ljVlj CjLojU tlj iM I tlLswVl 

t- < 1 > M5 ^LcIdjVI i> j_a JlLo ciJLi< Vj .3 jl>.IjJI 4_j_»LUI cjIUlI 

.^Jl Ijujui l^LujI 

CjUIj-jaJI JlLo '■ U> 3 4 jJI CjLuI£LII ^ylc. 3 JlcL 3JI ^Jai> ^J. «,<n Vj 

t^LLvVI (j- 4 Lr^ J «U n 1 ^ Ktj t^jLjijVI jl t LlUJI 

iiJLL& (jl-^ t4_j_>JI CjLuI^JI 4_ulJ ljJI (_j_ul_c>-VI 4lL>. ^yTiJV 4_jI Ju>o 
3^Lcl J_l^ jL^. 4j« ^tll cjLJb-ull i?L>GI I_4 jI j 


M2 




TuLoeUl JU 3 JSLuujJI JiLi 13 cnoS 


.o)UJi jt ^i cdt5 jl_ujI 

^j-a 4_j_u-^_*JI CjLl^-uJI ^JL(_uj 1 (j_A 4-Ln-a 4 _a^>^* liii-LA ^jt lLLcu V^ 

4-iLaaj 3.}Lc ^j_3j ^c_ 1I <jV lilbj 4 jJ.1 j-Aj (Jj^jJtl jL$j>JI j£lj_a 

3_}Lc c « j 1 < ii j V j_Aj t4_jJI 3jjljJI CjLojJLlU <j_A CjLH. oj <,, a <_ 


4>JlA Jlca ^J1 j,t^> n j_A Jj 4_3jj-Lsj 4_Jj J-uaj ^ jy ILll CjLajAjlU £_j_aj>J 

^JlII c-t^oLU! jljJijl jLujvLi £c_I,l *■j 3 j | Juuj . 4 _jj2.Li_>. 4_3j^_Lj CLiLajJjlJJ 
<U_u-^jlJI CjL-fiaj_Lll iCjU^Liil £J_A <j_A j-u£ ^y>- 4jL>.VI 
jjJlJI jl ^yJI j-aIjVI J_<-uj-j tj S.T ^yi t -AJ jl t4^J^Ul 

4 J ,K 11 CjL c jJjl^JJ 1 3 . U a i4 _jj>.jL>JI Cj \j3 jj a 11 ^L*JI 4>L>o^L1 1 3 .U |_Aj_i£.j 
t- m^tm i mJ £)l 4j*J,l jl jl_£j>Jl ^tlalLcuJ VI ♦ < h 1M1 ^j_Aj • 4_JI 3jjljJI 

<j-A jjJs (jy I f ■ J ^ 1 jl VI t4 a J I in 4-jbar "(Mil j3ji,l (yJI 

. LaLa-» 4 ajI r <i »1 VI 4 >JlA CxjI^j t4_i^.jL>JI q h^II »1 <^r.I ^j-a CjLajL 1.1 
<_y-3j t L > J Lfc JI cjIjI^- l >JI L ymz^Ljl\ 4_^ ^jliVIj crytil <j-a <J£ 

^r\_*JLb i{j\juci j2 J_c JLlZLl^V I jll>» b|ji£.l cjJlc. I jJa b ^ '<* t^jL_ujVI 
CjL>»j_a ^Jl I 3~ I dV CjJlc.1 jJs (jiVI (jl iJ y-^ t»j i^tl CjL>-j^ J «3~ > <n 
^j_C CjLojJLaJ. 1 ( j_4 Li^l^ IjJl^ \sla Lt-^jseJ I L^J L^-j clUju J iCjj 


.^jUji joiuii 

jl<-u_>iJI jCl^j ^L-^VI 4^^qVI Jji 1 << 1 ^ 1 ul 1-^ ^3~y > ~ u ^^1^ 

i _yIlJI 4_3jj_LaJI ^juJsju <-j! i^f VI ^_y^ CjLjsaj-lJI Jn JlLo 

jiji-3-j Lt£.J tJIJjaJI Ijufc ^yic 4 jL>-!vUj SciJ}L_uVl JjLjjjJI J^Ua 
^jUll 4^Li] L^JlZul 4 ^jJl*J,I ^j-c < 3jl^>JI ^JLSIul (j\j 

Lyt-j-LtaJill (j\3e-u±l JlIc. : 4_jJLlII j-AI jiaJI CjJl^*j ^_y]jVI 4JL>JI ^£i 

. 4jjljj>. 4 j>»J^ < ^<>>311 Ml O 4 _jL3j JIJJU t^jutil 

LoejjjG J3~«r< j_<_u Bjlj^JI L)l^ tBjI^^tii jlcw (jjjtXI (j! I-4 jj 

4j|jL3i,l ^^yS Ljj?cjjJlj J23 4ciili ^LSlj 4j>jb]| <_3j-LaJI ^yJI ^^>->*1-^11 <-^>Iail 

(jjS !jj 4( ^11 ^jiajjtil (-^j-LaJI JlIc La (jyl^-1 3 jIjj>JI 4j>.j^ 

j_Aj 4 LaLi> 1 m lu 1_La - L^\l .c-c^iil (j-C, JluuJI i L \I ju£. La Js! 

(j? J>a JU. i^L jjSUj V iCr j^jLU 3jlJJ. 4a.jJ jjf 
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pUuSJI 6*1 


<^>V 1 jj uuzjq (^^lc t4_ib (jl£La ^1 ^a 

liU jj ij_uii a^LU ji 9 uii jl ic. -Luliii ajuji (jr £> 

a^Liiiij. aidisji a^LLJi jiUj ^jji jiijJi j_uju cuL&Jt c-l^j jV 

juu Lui j JjlLIuj L^JSLlj t (j»~ Mill <_jL 2 it]l j^c <j_g <l>oLJI 3jlju>JI Jaojj V 
(j_a Jl m»VI a^UUl ^uuLuJI J^c j-j-La-Lj (jl Juu ( jr l>. tdAJj 

. 4ujLj 4-Cj-<-uJ ^-u>-VI L^jla (^Jl JjVI 
Jl-o-juu V tj_uJI a^LU L^j J^ju>o 4uvjJ (jl J^iUI jj_oj 

a^Lu jLui/j lui ju Lui 4 Jailaii c-jiaiii j^c 3jij^. a^jj 

4u>*j J Juju jullj 4(jjJj ^1 > a JILa t 4-lL^ulI.I Jdiljll Juv. I d L> , „1i^j ^_pj| 
LfeJilc ( jy uil 3jlj^>Jl 4us.j J Cj^uju U, i4j^ju3 4u>.j J l_ 3J| 4uj Juv 

.uUj Jj_ju 1 J* * La Jl_Lc L$j j! 4u>»j J (jc. aiL>Jl 0 Jui> (^ j_uJl Li] 
L$]Lu-iuI (jl 4 1 a^Lal (J Mil (jl Juu jjLua-o LulSj 1 jlj 

(_y]J uSjlo j-a 3 j|ju>J1 (JL3uj1 4_j1oX. L^j j, a"i > <n Lg£ t j_A Lg^ ^ g~ t nj (^1 jJl 

. LaLgu a^Lalil Jjuuu ^yTcv- 

4<Lu_uajt]l uJsLlJ VI (jy^ jl cul t^f.Vl ( jr ^ 4 j % i tl CjLua_uJl JLujI 4 1 mijj 

(_^_b cjLl^ujji j 1 7f"i \\ 41 mij (juv (^ t j_uji a^ui aiLv ^i t4_uiiLii aiL>Ji 
t(jjuLii i t ni3^ aiL>. (^1 t^jVi aiL>ji d]}L_j! 

iVjl (_yU>.jL>Jl jjJJLl j_uG C.u>u c_jLua£.Vl (_^ CjLuajuJl 3^-u-u.a 1 J_uj 

(^J| 4 U (jua (_^JLtm Jl^uv J jLLauV 4u?t_uj LkJuvj dll j Juu J 3~ n 

JJ_jL^ 1 g ^ a 4 L^j 0^ j-luj j I 1 ^♦ > nU JI 4-ua-uJ 1 (j I (jj J 1 

4uu^L>JI 4>Ju& (jl dl ui Vj .I (Jiw| j d .>. < /!I oJJt 1 ^• U 3" (_ 7 uJt 4^1 < < 1 11 

(^JLc. L^llVj L^uua J-gu>u dllJ ljj 4( J ^>-jL>JI juJII 4u jul jJl jIjlSII 

• J4 3 

^ jLsr" 1 nl J 4i_jLua£.Vt (jjb CjLl^juJI JLZbl ^Ic. ujjLscuil (j-saJU Cujuvl Jl£j 
tC jL u 1 j_j_>J 1 jLuo* I (j_g ^^>1X1 ‘ % *1 VI (J^*' ‘-tJjLseILII oJub (J^ju 
(_^_3 J-&J t ^ /^I ♦ II a_}L?r "1 1 (d (ju j^Jlj dJLufc Jl >.jj V 4ul L^uua jUJJ 
Lujj .(_^>J1 (juLSJl (j£, (Ju-^aig j-Aj 4luL?&T h-uI (juj t(_y>Jl (julSLIl Jiwlj 
j-La-gj i*Lc.j-i-aJ Cjlul^pJl Juvl (Jla Jlul^ tSjufcLLiil 0Jub l_La (jiajuJl tU^vV 


m 





c^LaiAJI JU3 JSLuujJI cnoS 


3jJlA] 4 _ij>. ^_3jj t ^l V1 4 JUJI Cjj_aj (jl^- l>iJ 1 £)p3 4 ^Ha 4_<_ulj 

I Jl_A l_i3 ^jJLl ^e£>^_jJ! c _i O ^ ^ ^ CjJl^cj La I Jl& ^LuTuJ^ t^_ a^_JI ^j_a 

«JI ^>k^. {j£L I Jljju 4>Ju>.j ^jluj t4£j_>JI j. a" > >n <__<_) jJl 

.ji£l j| 4 ±aL£' 4_3_jj 9J J-t-saj Ja 9 3^211 
j! (jl^_p>JI i—>1 <^f. I (jr\j ‘-^LlA Ju>.jj V 4jI lUJjl^ Jl3j 

i 1_a_^_La 4_j_j_tca_*JI £-2u w L>^J 

^j-3j 1I JljJiaj 1 j 1 j-psu (jL-oj^l 4jt tl J^ljlLs 

t(>OJL>JI u j_Aj * J_usjll dlLuJI 4<1 cj_lLaj 3jJl*ILa <_3jLti^j 

j I c^n! A «>%tl 4 _Lc ! JuJ lII l^_u^ 4 Ljj-aj j_A La^ w 

.oL-^t 

LgJ J_3lLu ^1 4_3j^_LaJI ^JLc 4iVjU 4_La_u_uJ 4_i^_>i_! ^Iju I Loi> LuSLaj^ 

^jl^_L>JI ( * 1 (<~iC, J-ualj aLaIlJI ^ JlIs 4(-j 1 CjLiih-iill 

t jJlA-lII ' A ^Jlu I^SC-US < * ' ' 3~^3 « Squid)) «jL^Jl» ^.mll 

a Ml "W ijr £i 4 d <^S r- VI 'J^s • \ t *l A Ml j j r lc CjI jJsl (j_A CjLla 3JulI JljJ_) jjfcj 
Ju9j .j-ljjJJ 4 J ( >M 4lu_ulj_}J 3jjA>J.I (j^-*JL) 4l(JJ)J ^^SLaJ .tilljLJJ t^jL-oJ^I 
dj-JLJ La^ ^a La 4^j?c_lJ 1 a La 4 4lu^ Jju 4 ^ | | _LA 

^yjLj-^SLII jLuil J-1-o3J 4J (^SLaj cilljiJj 44 _j^ 4_ul jJI ^^LaVI ^jJuu (jr lc. 

jJI J_%_jJl A La-) 4 ^ ' <^ ♦ tl J_>. I Jj JjL_JI Jl1c.J - 3 , „\ 

4jjL*JI 4JUJI 4_j| 44—t_4j 1 i ti^ 4 _uL)j-^ ^j-C 4 ^>-jL>. 

I /20 44j>.jL>.J < ^ < <^>t tl (jrU jL^J>Jl <-^LlA 

. dJj-U! jj_A 
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^ I r 4_jI (jA_iJ “ - I JlA (jy ^ ^L*-! jJI JjLjJI (J_iL>u Ju£.j 

j*J_LUiljJjJ| CjLjjI j-jfijJ ^-L. 3 j_A (j-Gjlj J_5fcJ Jujj ^J-Lt-UI jJ-JI CjLjjI 

(J^l-i ^JJ ( (AjJ-lII CjLjjI J-J^J (jl£j tciJJj^ J-A VI (jl^ I jlj .J^fcjJI aLa 
(_^JI JjvIjJI (j_a CjLjjVI <> JlA j mi" n V 1 jLJci 4 <LvjLv 4_La (_y^l * *» 

SciJLJj Jjtiij <jl (j_A l^» r a j ^£JlII Laj tC-u^aJLlI jljcv <J}Lv £jL>JI 
CjLjj_jV Ja3_La j_j_C L-t-t-sa-aJI jljuv (jl 4 j-aVI Jjl (j-sa-SLjJI ^j-Li JljjJ 
14jj^se_tJL (j^_u ^j^LIj 4 (J-°L_uVI I JiA ^ If. Sj-AliaJI 0j_A CJj^_4l3j 4^j_u_uIjjjJI 
(_j-3 t- < i t H~ J H'l t<~t * II JjLV J-^-jJI aLa ^JJ ( ntjJJ-ll CjLjjI 4^LudJ (jl 
JjJL>JLl {j-A j_aj L$jl I i«U^ L^JjjvJj 4<m^»II jl Jl>J CjLjjVI 4? j-A 3l>^ 
eJiJLjtJ La j_Aj tc_-<j-ajLll Jv.|j J^j-ll (Jjl^U i^\ n t • <*^»tl £jLv c 
JJL>J.t <j_A CjLljJlI.1 j| CjLjjVI JlZul c-.cv.jj ^yltJI ^jj a > nVI t U» «>>tl 3j_Ai_ti 

jSSVl JJL>JLI ^U^UI 

a < mJ c—cc^jlII jl Jlv (jl If. 4jlLL3 4JVj JjG 4j^-5cjJI 0JlA (jI ciLl VJ 
(.^Jt «LvjLv <j_A J-AJ Lg_il C-UjJlII A(_^-cuJI (j^Jj 4j*JJ I t ,jjjJ| dlLjjl jjj» AJ 
^jJI Laj Sciili Jjlaj V IjLaIs 4<LvjLv ^1 4JLvIj tjj* j-aj V 1 g K tj t4JLvlj 
S4 _La £Jj^>JI ^j_A l^Jt-LAJJ '< « I JJt L-OJJJSO Jjvlj CjLjjVI J Jl^J clLt-U-AJ 

4_LvI J ^J J ( nl-JJ-JI CjLjjLj ^1 mi AJ C-xJ-^JlII (j I Juu La-CS (j^JJ JlaJ 

(C-Jj^SJlII 4-UVJ-A ^J_U_uLJ-J-II CjLjjI (j I ‘ ^ 'J ^ 11 (__! J_>J I 3J-AJ 

mi vJI j-J-c^aJ ^jyll-v 4 _JL_u t^jcv! CjLjjI j_a JjLuj JlJ V L^jIj 

(jL^ tc_j_ca_*JI L_j_jjcvj Jcvlj >L*-^ CjjL3t_j La j_A I Jl-Aj 4 VjL*_j_a 4 mi 3 \ 
4_lJL t-u BjjljlILa i aIj. L.T ^JLc. ^j" **- j t ^ tl ( J_^L jjvji.1 ^j^Ljjjj-jJI 
^J_U_uLj_JI CjLjjLj mi a" i _ 7 jil 4 _lIL_oJI (-^IjioVl 0Jufcj 
^jylcll Jj *4_La ^jj^vJI jj-A CjLjjVI ^>Jjk £-Laj (_pJI <^*tl Ji^lj 

jIj-aI Jl_Lc.J . 4JLvI J C_4_A2JlJI ^jLv ^j_A ^J_U_uLj_lII CjLjjI C_jjL5tJ ^J_JJ 

JjvIj (J^_j 4 -L^> j—11 4 _j_jLjj^SLII ^ ^vLLaj c_3-xa.i>> ^Lj^ jLu 

VI 3j-jI JlII ^j-4-uJ V jLuJI I Jufc 4 <LvjLvj j^stjJI a La (J-UJ c—u-^jlII 
.3j-jI jJI (jr ^ jLull (Jj_cu j tU 3^ Ll>J lIcj 14-Lct-A 4 _aj^ 4jJlLu cLLt-oj 131 
^jJL 4 jI^ 4 j-uJI a^U] 3jj_c^ LLLajI ^Jl jluu 3j_aLLJI 4>jla jjl ciLii Vj 
4^1 t'uiVI SjIjjv ^a-4-uL c^jju 4-L u la 4_aj^ ^1 Vjl 4^Lilli SjIjjv 4_vjJ (jl 
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?i_jLzxcUI JU3 JSLuujJI cnoS 


V 4_3LaJUI £)l 4 ( jlj‘^>‘VI jl (J1 uiVl (ji .3 4_bl_jJJI IJuj ■ k>34 l_AJu£.j 

ciUj^ *2 jl A C tl 4_J_3 l_4J ^LtU 3j1j^»JI J Ju-£2_fl llij I JlJ I 

4-4-j-S ^1 4_jJ_iIi cJL-oj I jl VI Ijul ^jLj^^ tl jLxIlJI 4_t ^ j-cj V tc—u-ajiil 
Sc^-oaJI tjr i^. 4 jlsIjJI fiLuLj^JI 4_aJu^JI 3j luj {j-a Lul^j l!il Cj Jutj I jLaj 

4_)LstIu_ul I ^_c^jI JlII U£ 4IuIj (jjjLu-uj ^ t c__<_u^jlII 4jLaeTu-ol ^_jjlIL_u 
( j! I JlA ^-uuj .^Lj^SLII jLuJI 3Jl uj CjjjJu 4HjIj Lulj ^-3-u c-<_uajt]l 
4_tia_j_(JI t^ljjJI I c. 4_j_jLj ^^jLkJI J-3-U «* < <,o»tl 4-jba-~ i »1 
4-u^aliw 4 j mi" 4_j_uol_>JI 0juH>>j *jl JuLt! -"■ 3 m Vj Jlj^j V 4_>ol_Lll 4 _u_u^jlJI 
3jIj»j». (jL^ t4jjl^j>- (j- 0 l_LaJiie2L<_4»l 1 <i4 41 j-u£ L^-uli ^_jlIIJI 4^L3J 

.^IjjJI ^ylc. 4 HjIj ^ 3 «~ ^_uJI 43 U) ^Jl»" i.'ul 
4>JlA CjJl>] Ju9j .4l^U 4_C.j_4.uJ 4 _l>.jL>JI CjIjjJ_$1I I <- mV) < >iJJ 

4_ulilJI C-dJl l-ijjV VI JSjJlLuuJ V I Jcv j_U-^3 (_y3 4jUG_uuVl 

4_<_uj < a **■ a 4_Cj_uu ^-£t^ it. , i* \ \ 3Jl>*IjJI 4_uLjJ! ^3 IjILa jjj 

^j-oLca^-Vl jl 4 -Cj_ U 4jJI t4^Lt-aJI (_^3 Ij^aj-L^ 72 (_yil (J isi 1 

^Ijj^ jjJ. 1 j-C. }Lil3 Jujj 4_^L_u_a 4 jJJ ^1 JljJI <j-« J-33-u 03 

^ U^I« II jl^j>Jl j|j»" > mI jl Jl 3^ ^yic Jju Lx- 4 t4_ulltJI ( j_c 20 I 
. ^J>j| 4 4 j_ljJI ^_c J_j^_cuil 

^1 3j!jl>J! 4jwjJlj 4_ij>»jL>JI CjI^j j-^u L-u-ajLil 4 jLseIujjI 4^. j-uj Gj ^ 

oV ciJJij tjli \ 3 tl fj <i 3 't ) CjI <>> t '(II JUIjI 4_c^_<jj Gj cillji^ Jl>. 

d U \\ Lq tilli Jjij J-O^lj i^Lc 4 jv,jj 3 JJj_lU_3 J_3j <_jL(^cVI 4_U_uL_aJw 

(J 3 j 4 JlJ J mi II Jj-jJLI LljJljI ^jIsj-jGj LcJlIc. t^j_tijl_3JI ^1" Mill ^LjT L * - L 3 Jv 

. L^j ( jjj\ t „^VI 

Ijjlc J3 m ^jj t 4jjiL*JI t c.«->o 4 Jl>.IjJI i - <^>*\\ »^iU", ,,jj 

jj^j ^1 Jj-saJ Ju9 4 Cj_4_uJ 4_l^ 4j II CjL ja_uJ' ^-jLZlj Jl3^ CjL^- uJI ^j_c 

3jLc cjLl^jJJI JL33jI 4-c.j-ljj CxjI^ ^jlj i3jl>.!jJI 4_uiilil 4 l_3J 1 
Ju V LtKj 4>Juk CxJ>o L -LtT iJ jl (JS^J Vj ♦ j- u SLj dll j 
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pUuSJI 6*j 


4jvIjJLj 3jI_c. jJIju 2Ubw (jyJbj ‘^ * 11 J^L&jVLi 3 jLl ^ 4 < <n L^c 1 <» o mi 

(jl JL 3It X t I £)_0 (jL£ « 4.C .JJ 'J-LLSLU jl 4<J-0-*-II (j£. -iLtltJ^Lj jl AjJlIIj j| 

JL3-jj jU 4j?t_£tj c_j1 <^ir.Vl <* m <.o3 JjlSLII ( j_c 4_IL>. ( jx. 3jLlC I JlA 

^_J_C. ciJUj (j! JlJLJ 1—<3-(-3 (j-A_U (j£L !^ 4 I4J 4_J_U-^_*JI « /it J ^_J^_<_uJl 

j^qj-l .uj (j! ^jlo"i < m3 <-j 1 <<of„ VI (j I 1 jt of. O-u Jl33 4 J 5 jLLsVl (^ylc ^ -c g -u a 

4_j_jlit]l -d i>>y 100 ^Jj J jJa J-jLa Jjm-o-s 4_j_u-^_*JI cjL^_l1II J_3j 

Cr-^J J' c_<-»_T(-J' CjLo^Lc 1 4 A f. jJlu (jl (jjJ diLcL_u 3ju»J 

J_3_j c-j! i^f.Vl in t * M <^o~ ^ylll SjLJjuiJI (JLajVI CjVLv 

. 1 ( ♦ 1 l_l ^ < i 1 * 1 1 1 ** <1 1 i 1 1 1 

(Jjls-VI 3jj i^n!l j^ljJ,Li LjLjiI u ;<^«tl 3-IL>- (jl jJijjj 

. Uj^i Lo 1_S^L>. (Jjj-I !^yo \jitj j-Judj u-&J (JjtsJI jl ^-U Jj-o 

^Ll>J L^jLa ijjL-Aj^Li i_il V <_il t~.V I ^1 ^ 

L^_lS ' *4_u^c. 4 -!L*j i—jLuaj LJl*- 5' JU 1 SjJLil (_£j->.| J}_^3 

11 Jjai~tl)> iliA! 1 j IU~i j L*-usj>. Ij3j-*j 3JU" ^-&j *Lo (j-ul i 

. I gjlf, (j *~ ig ' Jjs-lI! (jJ 1 lIiILo jjL^j «CiLa-i» d! 

t n' V c-i i^jJ! tjLjj mi tl {j I ^j-ol * nl ^' r 5 ^-a 1 htl 1 11 a 

^jJI jj-a I JlA LaL^ * L-aJ-t^* .>> 4_i^_J! 

jjl ijjj/Ljjo-VI (jljLa^ j! «Jj c i~rtL j» jj » <~i11 aLii^. L^a ^JLill 

t L i i « JI c-3.l>. 4 ^L_u_4 lLILx^ c 4-3.j.3.ia-. l ll j-jLLq \jjt 

^jLjj^coJ! I Jufc ^JLc. x (jJLjjfc J->~ ^ 14_<_u_3_a cijJj <1 j ^j| 

<Lo JlS ^ jJI ^j-o5t j (j I 4-t5Lc-j tiJJjL^ t L$_l3 j_4-j 4 3 to < 1' ^ic jl 

.^Jl3JI (^j-4-uj J!j Lo ^jJI jLu Jju Lo-O ^cj 

i^L<JJ £jU 2J LoJu£. Ijuk (lot l/^tl 1^1 

^ 3 , ,,1 ^Lx-uJl (j_o 4 _jjvjL>JI 4_o»Ll 11 ^_o-i < ^ ^ 3 ■ 3 !1 ^_3j 

4 < > ^ 11 I Jl_ 4 & I t^s ♦ <^-s / ( 4 | ^0)^5 ^L_u JuLcj 4 O^J-U LlO 4_i£jJ j 

(^«liOttl ^-31jJI do t I Jukj 4^13 Mill 4 j£j U[^J Vj)j u3tl 4 ^tor. 

»«^J-lq-llILj» ^j_4) L-g-P-V I <_ «i mi 1 1 ^-£t> 

cta-z-u tpu& (jlSLo 4_jlc dot (.oil Jl 1c. jl 4 Lo 4-OuV <*•oi (^ i i^ot tl 4_jL-oj Jl1c.j 
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T^loe'UI JU3 JjLjuujJI J&iia cnoS 


j»nit O- 56 - 5 ^ tC-ajJ»]| (j^iLxirvVi IJlA 31 ciJJj (^£JJj *4_L« 

jL^>JI 3! ^JlII ^j-ol < cililij iC—U-^JLlI 4 jL^J (j-a Jjlj 4al£j 

jl tc_jl r. VI 4ul_3 IjjLod *\^juj i4a l3j j_A ^j^jJl! ^ j 

. < , /^s ♦ tl < Ls , ..j3 a ^jlSLa IjjLoS 
l_Lj_a j_u3 1 3 JuLLL) ^1 Jila-usl 4j^a*uJ lajj_c JlS Ju ^ Ltl^j 

1 4_asL>. t JaJla ^ojL_uj>wVI £)l J_3a Jl^Tu Lu^C IjjjlJu 4-a J_oa]l 0 J_A> 
cA-aa-g (jVI (J_l3IL_uI » Jj-3j 4_JL>JI oJJb jcJ.1 (jL^J * lgj4 ^jJL-saJI 
.((^jjtAcaJI jo-aaVI 3jLc jJu-au 

La La i L gjJ>-'^\ 33 LaL_u L^a * L£ 3^ 4JL>JI ciJjj 31 LjJlc I jIj 
J_ aljJI JajuaaJI L-iiitJ Mitl ^LijJI L i L fc JI 3^-*- a ^ J>j-5C-4J 4 jI Ju>a 

^JlIIj jaVl 3-^*J 4-nTuJ ^jJI ^j-ol < m-^VI ciJJju lajjjulo IJujj “.' '^*^1 3^ 
<3! Jj-Laa Ju3j 4(jl jj 3Jut] jj)» Mill IjlA j. g~< t nj JlSj t« » 4 -lIc 3^ aJ 

3jj_*J! ^_a ^jlIIIj 3LcJL ^jLtil ^yu\ < h^V 1 <_dJj juu Ijujj 4JLL0 a 

* 

3 m J-iw j_j 1 g j 4 j, » mi ) 3 *]| djujIII J^L>. 4aI J^iU! ^j-oj 
<3 it-j-aamJI 4_j_a .U ♦ >>» ^£JlH 3 K git ^LJ! $331 3 s L0L4J (j-uL-u^VI 
L^iaatJ LaL^u ^J_3]l lajJu^ Lai jJj 1 Loj_3j ^JiaJla 1 ti*%.*jl\ j_la_3_a 

^Jufc ^ 1 ^ L<-4 4*1 < 11 j ^av j_j j| tJa^JUjla ^j-ul < 1 

cillJjaj a., 4_lS <U» <>» ^jJI ^lata jJuaau CjljLiu^/l 

CjLo3_lj jjL-oaa I £_aJa_j_<_uJ c__<_i-ajt]l ^a t^U ^jlojmla ^ jJI (jlSU! (jI 

a * 1 tl c-tu^a fj* 0 j_tla CjjJu>. ^_^a c__<_uajt]l JojuJoJI u- < «> tnj Vj 

.< |Jl^J ( j_oLj£>.V! 3JjjlI 3jI^J £ja VJa yjLjjl 3Jut] j-oV! J’Lo.I Vlj 

tiJLIj (j_c ^jJ! c^l 3 <1 a ^uL<-to-VI ji2a ^ ^<?j3^itl l_aj_<_u]I ^Jojj 
3^ ^IjJlJI J-^9 ^j 3j l_4^J . ^4^ajLu3 ^uj (^jJI 

JlcL^uJ L^ \\ Vl ^31 ^_3r > h^VIj JulII J 3 < < a -j 3j ^lju>*l 

. L^ta t_j ^_lc jI jJll 4_Jtjj (3^ 
^ ^ ^ Ja ^3^]^ 3°^^^^ I 1 3 /fI ^»>>31 oaj 

tSjuxlj 4 3 j4J 3jJL Milo 6^ ^LLtouLa t4K ^-u-ojlJI jl_^u>J' 
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pUuSJI 6*j 


(j^x-1 ^LLaJLit tc_sLua_c.Vl 4JLv LaI . JLliL jJtl <^<jjJs 

. 4_3_l3_} q-u-A^*- 1 Jl3 JlAJ VI ^JJLduJI ^Jl I^J V ' ^ 

^yi! ciili UlMill I La Ju>. p^3 rtl I JlA c-jl i^f.Vl J-A-^UJ 

i I JL>. juJl±* 4 cjLus^iVI 2UU <> o^u^SU cii>L^uVI JjULA of 

t4_ul!(JI 4 I>I II 250 ^2-J!j->- JJLu (^jJ! t^llLA ^JuL-bJI I'ttrtC. 4iU 

'p* ^ 4 _a^£^- jJILa * * 11 „\ ^Lj| 4j^1j ^LL^j 

3jIj^>JI 4j>-jJ ^Lajj! p' La£ p-ul i m'vVI p-A jj>J' SjjjJ JIajj 

4_l^L>> ^ i >♦ 11 jL^dl 4 _*JLj pIp-clDl CjIjl^I c-t-u-oTiJ 4 -ujla JjJl>. p£. 

c-«jIjVI Jo-I ^ Njl U> *\\ c_j>KJ| Jj >.I j*La I5l 4 j1 Jluu p_Aj LLLa <1^>.jJ Ju9j 

e_<_JjVI Joj 3 mm n 4Jjjio 3 ju£ j, a~ * *n 3_ijLLaJ»l oJlA pL^ 4 jLv. 

I L^j U-UjVl J-au»o ^ JlC.J ^ \J 1 U 11 ^Jl^J l.<K11 ^J-a->o j. mi 4 Ju9j . SLpeJJ I jJsLb 

3jjUaJ,' 0j-A> <J J_u (^JlII jJLJI Jj4>JLl J-auscj pi 4 _l1s , ,.\ c_.JSLll pi 

Q-a- 3 m 4 4pL&jVI Ijl-A pi ^jt"n < iij V L-ujVI <., <i4 pi LT^>* Cr^ 

. JUJI <y3 cjj_aj$ ^ 

J£j 1 a $ t 4 ^^Lc V t<—xjjVl c-Jja j IC-J5LII c_J.a o' La^ Ort-jj J^j 
O^Lia_j| jL-L t -b t La-4-La J-^ ct^ 3j!jj>. 4j>.jJlj oi^ L j j_aV 1 o^Jj tciili 
O^LIj 11 a ^ t a i m-%. 3jIol>. 4j>.j^ (-LLI5 t_ «11 im tt—iJjVl aIjJ <—J5JI 

jl 4jcJ.1 3j'j_>. 4 j>-jJJ o-^iw o^Lc JlC.L<_4jj 4 Juj-ull L^U» LaLL^j lLLLaj (—J5LII 

|ji_A JLLa \ aj V (^JlII c-<-jjVt ol o^* t4lulj Lgj 
^1 4_3tA 3 j!jl>. 4j>-j^ ^33j3 j_4jj_ 3 44_j^ LjISLa Jlsej ^a-I oj 4^1 to ill 

.JL>J! L-<JjVl CjJ-AJ 4 ?Lj^L>- (_S^Lj 1 t- ( l < nil O-L-i^ Ji_>. 

G^U! lLUj 4-LtfuJ ^jIjl>. JjL-a o_a JlQ -u -LI o_lS jJl ^LLaJJI I JlA 

^yJI 1 ^ A C_Jl3JI o_A CjLu JuJI 4 4_cl_Lu^JI J Vlml 

^jlc ^ ^yjLo-tiJ! IjlAj-aj o-M o' 

^JLO^I o h aj ^LaIj' 3qj» oru'j-4jJ' jl 

4o-°L<_o^' I JLA . i 4 ?jV 1 ^1 3^o^Vl o_a _^f 

jlS^ o_j^ 1 jJll (jJJ i_ASJI ,jj8 ^jJI ^jLa 
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YutoeUl JU3 JSLuujJI cnoS 


^JlII 4JLl 3 jJI £^_<i]| &AJb J^L>. 4jjIjl». ^yz Ujj>. 

jJi cLSLlJiJ 1 yG 4JL1 L<_uJI Jljj_uJI 45LhTu ( s >h ->- \a 

JlSj nUUntlj ^1 1 <m!I 4_JL>. 3» 1 f 1 4 _jJLc <L>.j.} 

L_>M£LJ! J-Ii-a CjLjIj-oJI { y^su 4_JL>. tiJJj <j-° Jj3| 

. L$_jJI L«J c_jLj jJlj 

0 Jl_ 4> 3~ iC-tJjVlj C-JLSU1 (>_J 4 _^_jL_o]| a nj 1 U11 4jI Jl>o IjSLaj 

4—<_»jVI (j! tC- JSLII £C_« ^1 1-UfcljJl (^jljj*j!ttj| ^jJ! JcJj_UJ 4^1 Mill 

j 4_j5t_a ^1 (^jLjj-tluJl fjJ! £J3 J_o ^LkJI lji_A lLU T l^j V 

♦ 4jL^J 4_xJjVl SL^JJ j*J,l I JlA Lj^Lv L^Mj! c «\ I (Tn L 4-4 Clxj9jJI 

(j n 4 jl £-Jj 1 4 jjIjl>. <L>.jJ ^lijjLa t 3jlj^tU 4-u-ul < n^ll JljJlcu j-Uj 
Cr -<^->iJI (jl 1 < K j t 4_^_jl_laj_j Jtmi <j-C- lIjLvj.} 

t4_iLia*]l CjLstltllllj CjLuoLlojVI (yu-i CjjJuv 4 . > 1 > <n JLalsV! Ju£. dJuJufuJI 

I ji^Jj Jj.3^ £XI eric. Ij-Laj (^JlII JJL>JI ciili £j£. j-uu 

(j-olj w I ^ ^J!JI jl JijLjJI ,li! £)_« (_j.ll Lstij <- m < nil 

i^-t«^>JI 4 jjI^l>. JujJj Lo*Ljj (_£jj>JI (j^j LqJu^j 

.^Jll 3jljJ>. ^Lajj! ^yiLliljJ ^ > M>J| 3jlj^. ^L^Jjl Ijuk 

^ cjL^JLII 4_jJL^_c. ^t ^^jlJ! 4_lL^c^ 45LlJuJI <? 

^LlJLj ^ < <1 Sjlj^v 4_>.J_} L y^gj>. Ur^- ijy I(JI iCjLjlj_pJI 

4j>.jJI 4^jl_li^j ^L2JI {jjs ^cJ .1 U. i^Jll 
i4_j_S_j^_sVI £\^] yz-XJ ^ylc, CLuy>- Ml (_ijL%h!I Ci ij i 

^J,l SjIjjs. (jl 1 1 g it~ LlSJL r»o liilj Jlo JUj j~lt 4^ 1 i~i i*l l~ q ' 

1. 1 -> - 3jlj^>- (j^a J-^l u_s^ 1-63JL>- jjVjjJI tfjuii 

1 ^54 j>J.! Jjo j (j;j^>J! jjVjJLil i>jL& IJljj Lojl 1 £.j 1 Ljjj-2j 3 jls.Ij «l>.jJlj 
C j^liLi L-AJ 1 na- 3 j1j-j>. (J-^' ^ ' 1 l^ 3 j1jj>. 

V i 4_3 -j 1 i it !l Jlj^ j "II 3‘n 1 mi ^ji . 1 i r 3 1 jjLtHJI t? j_a c 1 ij i jJs^ .cjL^jj 

.( 3ji«!l (Jju jJLc VI SuLsSLi I^U»i j»j-33 

IJJS-T (jr LJtAJj S^J,I C- Ij^ j3 fig3_t jjl ^J,l ^jt-i~mi_i (J-Aj ?jJ,l _jjA La jjVlj 

jjl JjLcj ijja Jl>. 4 t mij I juA (jl S4 1 n3'i jn^3_i (jl ^c_tI . nj JjA 
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pUuSJI 6*j 


5 Jljv. alj^JI d , ,,s>\ 

4_3_p_>JI j_a ^1 ScjIj juSJI 4_JLc. ^_5c_>JI 4_LLk 4-u-uL>. 4_JI j_I,1 J_&j 

$t J)4C . Ij I J_A J-& I J^>*T 9-i^M 

Jlj JlC. VI 4_p»JI CjLoISLII f.[ > jj-o 0 ^_lC JlLa £cJJ ^jl 

t4_cL»JI L^jLL^s 3^Ll*J,I L^UJI 4 \nil L^L>JI ^jlAj tL^L>JI 
Q.\ tlj ^ C A tl ^jL£La j_A jc_Uj • ^ A^a-jc-lil £)-* 4_Jl_C. 4 j>-jJ CxjI^ 

» l 3~ Ml 11 4 _L 4 - < -g j ^jJI C—tJpLlI J^_jJI ^-Ltll 1^ ^j-uLu.l>.VI 

<—Sj^lLJI t4-5e_tjijVI ^j-a 0j-ic JlLa cillj 4JlLa ^J.1 4_<_ulj.i 

L}L>JI oJJb Lgj J_al_*33 ^lil CjLuLuu£JI t4_oL_ij_^JI 4 jIjUlI ^ylc. 

L^j J-^ju ^ylll o^*-* u^- ‘ U-*- 4 ui^ <_p^l 

Jlv^J Vj t4^p ( _ r b I ^yJLu ciilli ^j-a cr^J 4 L}L>JI 

.(jjSUI IjlA ( jr 3 4_lli_c s.(jjlm 

Ll-lSL^j Vj ' p £ 3tl jl JJLaJI ^j-C. ^K~ i LaJ l_Lc 4_j_5_j_5_>JI 4 K miU 1 Ai nj 
jl * L$. T <. 2 .-x. 2 .. ^ . ^y-Lc 1 4_aJ^ *4J ^ .<. u J J-1*JI l_ojj_ju 

SaLaSL £c_tl L$j ^j_3j ^1 cJijLtijJI ^Ju^l ^UrtlL> 1 gKtj 4 L 3 J JjJjLa 

. jc_U L^j *■j 3j 3 jl*J LvLu 4JLjJL>J I ciul^ Lcjjj t4_jJLc. 

(j-a ^CjJI *4~ 3j3*w ( jr lc. jcJ.1 ^jl 1 nlr. c__<jlu-^jj 

t^jLjtjVl >LlU VI ^l^j>.j)lj < \ II V ^JlII 4jjj 4_iL>.j 4_a^>- jJL 

^ j? _aLJI ^_aVI jjk ^_u-sajj c^ iJT uj (jyic. 4 HjL!3j ^L^i,l jj-a CjLI^j ^ 

cr^ o-« (>» ^il oj^ei ^ 

Laj^?e_a L^-La QpLu ^iJI ^jjscJJI JJiC 4-LtTuJ JJlC, j_Aj 14_tL>. Q^jJLq L-kil 4jLa 

.aisi^ii 

jJLo-jlU ^j_a 0 , I j) ^ ^ L a ^_Llj ^_<-ujv ^j_a 4 -u^sjlII L^L>JI QpJuj 

(j - 4 ^->*1 -i ^y-O-Li.lJ ^-t-rJ->J I I^J_a i 

d j j /^> ♦ !l L>Lk]| J^Lluj .«Dendrites» cjLljjJljj ^ a < <n 4 jjjLJI £jj_*aJI 
CjljLful t4^>.jjj_a 4 _ojjJ^_j CjljLiVI ^>JlA * L^-Lu L^-l£ CjIjLcoVI 

‘L^J^I J- 4 (jr^ jL^»l (jr^l ‘ ci^-1 Lr^ 

5^ Liu I 0>-frV! j 1U < i j d < i i^s • tl 4_lL>J I LtTu-a ^pJI 3^ Liu V Lb 

SjLi/l ^1 Vl 4jL^j ^1 SjLfuVI oJJt> J-uaj LaJu£.j t4_uL>j^ 
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? v Unc P UI JU3 JSUjJI cnoS 


4jSL 4^1I CjLjj_><JI ^yZJU 1 (jy-J] 4 _lL>. ^j_A J2lu <4 ^Lla-£ 

^_<_uLj i_3j_*_j ^^jCJIj L}UJI (>_J 4_*JsljJI JL-^jVI Jsa^j J^L>. ^_jl<_uJ (jyllll 

.«Synapse» 

(j-o ^-<-u->JI Lj}LL ^j_4 1 _Aj_lc 4-hToj aj . !^*\\ 4-lL>J' I (j-A ^A-r.^JI ^Ir.j 

VI 1 1 ^ , ,iii') 4_uljjJI J_aIjjJI L^jIjIL^I a_p.L t^Lni! i_4_p.L 

^Jl 4 _lL>- £j_a CjLaj-L-U J_3_L) I 4 ] ^.4-t.tjJ ^^oLL JSLJuj ^JSLuuj LaI j La^ L^jI 

*l£>^ 

4.lL>- JCj . lj 4 -lU. CjLajJjlJJ Jjij 4 _lL^C ( JT lr. £-11 J_a£. J-^lsuj 
^JJ 1000 (j\j La lLULaj Jl£ L^_La 4_lL>. JCLs . Jj-ALjJI <JC dljJ 4 .L&J_a a jj 
(^ l CjLaj) 1 * a ^j_A L$_j jJ La JJLLj L^J ^-a-i-uj JL^jI 4 U 3) 10000 <^1 
1000 II^j_A cj Laj).1»-a ^aJLj (j I L", ,,~ L^j | LaC «L^L>J I ^j_a La^-lc. 

4 j i < ^1 r. 4 -lLv 

( j r L.^ ^L^V! ^ylc, ji^_aJI BjjJa $:LJl*J! ^j_a ^_uC jlaIuu^ 

£yu £_2 j JL-^jVI lLs-Sj JJlc ^Lc. |j_oC LLa^-T-I J-aUju t^ a-Ll JIj JuJ I j 

JL^jVI L^JaJLstJ ^UJI (-OjLtijJl ^a-AI (j-A LaJjJ t l^itjjU j-U L}L>. 

aL,^^.! eiJjL 11 H j-t-iAj ^Lc. SjJlUI /a j. < ^ ♦11 ^J,| L^LL Jj'u 

CJUjiSj t^LLuil SjJlaJL 4j a > ii) La (jy-Aj *3j-i_LJ 1 j! 4 _o.jL>JI CjIjjJII 
.3j£I jJL 4 _i_a-lL) La 4(jLajJ| ^ 3^IlaJ CjI^J uk SjJlaJI 

( j-a ^Loj^l ^_a j-iAJ La ^a-aI ^jy-A t3j^l jJIj ^aJLjlIII 3jJ l^JI ciLi 

L£>i ^ ~ ini ^a i n ->i I ~J~ y L3L ^3 cjLoISLII 

a CM , ,,\ ( j_Aj t^jJI ^j-A 3 ^-l.iC CjL^SL ^j-* 3 Lsc-udIj tiili JJloJJ /a a! Ht 

ojj L)- 4 (J-^ ^ O- 4 ^L_aCJ 

llI^L^Iu_oI (j- 0 */.20 Ju>j (^-?e-t.fj^^L! a CM ««.l VI 44 JC ^a-<-i.a>JI 

jJILLLa 50 j-st-j ojIjl^-a ^Laj 4 l)J)^ < aiU ^rLge-ixiS^^Ll ^jyiSLII ^a mi^JI 

^Jl_a *>- /„CM t ^_i_tCJI t^tM ^<,,.V1 ciJJ^ ^_a * jJI 4_3_l£jJI 

^aIu a a! LU j_L.tCJ I jcJJ t ^tM ,,,' ^j| jjujj i^jl jJI 4 -La.c. j j_ll t ^MUa . i> j 3 
CjI j I a ♦ II tiJJLj tL>UJl 4 j miT.I J^L^ 3 ^V! (jjljjJI (jyic Jal 3^11 
.4 _u_*-^jl!1 L>UJI (J/u^La 4_LLl>J,I CjIjjJII I ^ L ^c. J-3Iuj ^til 
tjL^illj (Jjiil J^LL ^_a1 I 4-Lt.alIL aJsLLJI cJ^I ^mi! Jjula j-LLLj Vj 


155 




pUuSJI 6*j 


JU3 (Jj Jls. (jrll IjjIj Jjudl I JJt i Ijl^j Vj i}Li] Jaa V 

ol^J ^Lj^ j <J^L> f }UVl *LSf Jia >LJ^ jaja 

.CjIj 20 ^ei ( _ r l£. 3jLc. Jjjj V ^J.1 3 U I .il^j 4aJLa-"i , .ill 4jsLLa]l 

4 n 1"a- ^ £-J^j| gjj ^<11 nl 4 31"^.11 4alja>.t ^a i m>JI Li>U. ,.." jL9j 

(_y^ i4j ijaVl (jaiLaa-Vl j! (jjjkjJ! jl t .itl Jjjaao JL9 Cr6^ ‘4jj9jJI (j-® 

lt iUj . u-,,..-, v 4i , , ^» ll L£UJI ,1^ 4aj}Ut SLaLLaJI ^ 

» J t~l~l I M~ JLS (_djj£ .jajJI "^1 (J <»1 I ll~ V (_y^-3 

Jia (j-laa1 „<Vl c-iV-LC. ifljj i^i°i ojh£ Ja-*3 (jl i .i->JI la^La. 

Vj (^Jl j-LOa-V! jJ.1 L>U. -<-i.M .^.tl L>U. 

(j-C. (j-laa- . ,|QLJ JaLaJI j»jJI jLu ^t-i3~il liLa iljijl 4_i^ a I >«" i »VI 1 g X aj 
till j <- ij i n~n ijjljj j_Ju£. J^La. jj )« M i t l jjl Jl 3 ^ i- 1 11 . "n I juk i^J,l 
jjfJjlaJ! t_gj" t ii a (Jja I j| 4 t iin't a (jr <itll is Jaejj ijljaaaV! (jiuLaJ ^JLl 4jLaal (_y3 
La J-aC CjJjcj LaJaa 4 jjjj£ (j.-iV inti i^-LI ^1 JjljJI ^ 

j mi tVI Sjijlj 4^.ja?e_l 4 , .. j^LaoJLl i_)l_talX! (jaat_l 

Lgaaliaj JlaJ! O'"".' LliJaeJ Ja3 i4.ua LauaJI 4ajls 4 jj i.o«!l Lj^LaJlj 
L^jJI izAjusj I j| j I jJI jLp ^a L^JI 4aLaJ! 4 -jjjJlII j|jJil (jauu cJLa-4 I j| 
eJJt i4_lLusV! (_>a>Laa>.VI (j-aju Cjlljjaa. |JiLa oj-JLaill cliljjjaaJI (_>3ulj 
4aLaJI 4ajajJI SjjjJI £>£, ^J,l jj? c <t i ntl ( _ T jk 4-SjLaJI 4-i-i-ul . .i-aJI 

-jajJI jaa.La.» ^s_auLi ui^JI jaUiiill tiiljij 

.«j-U 

4_jj_aJlJI 4_j_cj^U 4-U-<-u-l 1 I 4jjLilli ^JlC. ^j| I J_A Jijjuj 

Lr Aj t jcJ.1 g - Lo l ^ jl-I jl lLL>«j 5_tcjVl elxjt i)l ^Jj jc_l! ^ 

<i (11 Glial cells Jj^Lv c? * * «~j a j. [ ^ ♦ 11 L^L>J1 

. 4j u»11 LMU1 i)_c iru^Lll L^lu Li_t^ J_^>o 
^UljVl L>UJ1 jjJ^\ |JLA I 

Vj 41 jla jj-lc. V j! jll i)-o l^_jii^ i,L^ t 4 jj_^ jJI 

jj^-43 L»-lL> till j 4 «U£.jV1 0 JlA j JlJs. J^L>. iLaill 4ciilju 4^jU~ > in 

I Jufc L>^J 4 {j\2z-uu& V1 JIa 4 3^_jjLuaJl < 

JiLfl 3j— l-lSLI 1 cjLjj3-j>J 1 ih° ‘^Ll^ L« jJtl Ixl.L j 1)1 ^jjj-li]l 1^0 Jjljjcj 
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TuLoeUl JU3 JSLuujJI vJuS 


., L ^ jJI jLu ^j_c, cjLiLp*. 

£_il Lul£LlCU-4 I ^ ^ J ^ * La tjjg ^Ull j I ^ljj VI ciJJj ^1_L_JI 1 Jufc 4-nTuJj 

cjLIj_JI (j-£- (JjL*.jJL ^jjpLT 4 JLSJ ^1 $ Mitlj t_j^cjJ,! ^_tc 

£-Lu 3 s Laju^. 4_i^>l_>. 4_ua-&l I j «£c_I,1-^ jJI j^Lv» ^ 1 L < j ,",♦jj . < L 

£)! Jlj V 4_jjjVI 0 Jl_A> CjLljj->. t^JLl j3Jj <jl ( .*'L~n 4jj.iVI 
jJu*. JMiw M ^IU ^p>.L><JI I JlA jLujwI *^«L~ , „"\ ^Tcv ^j?e_>JI 5 j_jju-o 03 ^ 
L^Lx jJu>J 4 -j_lAJlJI 4jMir.Vl ^jLjjJI 41^ <«. (jj£j £)! J? t4_j£.jVl 

L}U* J? jil 

(^JlII ^_».L>J| I Jl^j 4_ua_st_a j-±£- ^eJLl (j-* 4L14 *lju>.| lLILlAj 
JlZLjlU tjj*J C_)Ljj^>JI (jj* SjJulLa L^Lu-£3 1 J 1 <T <, in <j! ^jU~ nil *ljj>.Vl 0 JlAj 
1 ^~ A j Lj £j| t C jLjI ^Luilu-uV 2 a £.|^_>.VI 0JlA £)l 

.^jlU ^LuuS^I C^^UI 

^ ^y (j! c_xj5cj L>LkJI ^jl^ tjc_LLJ 4_j_u-^_*JI L}L>JI JIjulLcuI Vj 

Jlj JuaeTJ 4_uoLv. 4.iSLalSLua ciJLufc (jI I Jl^Jj 5Lp- ^Juo 

cj!^ mit, ? <<-Vn L}UJI ^juk ^<j! lJufc ^ ts*T(7iju i L}L>JI ajjt cjLjSLs 
. LaIjj cjLxj^-jVI £jjq cjLIaj 3j_uSLI1 
1 JljJsjljJI £j-a 4_jJI_C 4_».j.i j_LLi <Lu L l ^ UI cJLLLjJI j -£l x jj 
j! CjI «>> ><!! JLZul ^yjl ((Transmitters)) 4_l^LJI jljll 

CjL^SL j )jJu t JL^ajV' lLl2j (Jjj-L ijr£- Lr^l (j- 4 LiuVI 

4_j| t j_I,l 4_5 e_<_uLV jJLJI JljJiajJI ^yil 4^LuaVL) cillij 41 Jl>- 4-LlliId 
. I (_3^juJt j I dl^Ljl j|ji,l £Ju& J ^ j 

t4_L^L>. u^itII L>UJI (*L^<?" (^tlLxLJI (^iaju (^SLL j^j 

t4 4jl«<* 4JL>> l-jL^cVI CjLL^j ^^Aju ^Ic. L jj_^_>JI cillju IjJSUjj 
^) l (-JjLseJJI ^JlA JlSj tdjLL^lII ^JlA CjLjSLs jLLtlL) Ij^l^j 

^ (c-jLu^c VI cjLLgj (jyh 4_j_j_u^_*JI cjIjLLlVJ 4_1^LJI j!jJ,I <_ «lr. I 

. ^J?e_>J I 5^-ULU3 CjLj^V. ^yC. SjLlC, 

4 _CJ_ 4 - 5 C_A (-ill / 4 *\ C(y\- 4 -l.u£ ^yJl l^U*4 Cl'-L>. I j r a Cj^LsLJI p (.(<7 nj 

^jlj 1 ■ L.a ^31 Cj I ii I-^-La I 4x .^aszla i_d Lofcj 4 < L < a p3 f Cj I ii Lp_-a 

JlS CjM^LJI ^JlA ^paju ^jV (jJLIiij 4 LLpw 1 ^j_usjJL ( V ^_u_a^n]l IjlA 
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pUuSJI 6*j 


(jlSLd a 4 J Lj Lq-Lu i^J,| £jjQ J-JJJ. da_t!u-L«^3| 4_I 

j-Lual « UU.» j_A £_U 11 VI Cj! li J . 4-Lo 

« Lj!_>.)) ^_<_ul Ijl ^1 4 j i c. J> \ Ujj « - Aminobutyric Acid» ciL^-ujjj 

.GABA 

H 2 N - CH 2 - CH 2 - CH 2 - COOH 

«bUo> 

(J-t^a-j-i jjj-Jj-SLJI (j-c Cj|j!i Cj^Lj 4 I Mil i .1 (j- 4 Q -><-11 I JlA 

4_C.j_cJse_d ^_».VI t ^ U i ,J ,^Tia 1 4_c.j_c_3e»a L^Ij-LdI JuvLj 
( jI 3 <m, <^211 4-lLl.qVI VI 4_c^Jl ciAJjuj 

♦ ^ 1 .i-» JI CjLLjjj^j J-J-^>* 1-4-^ (j^Iu 

< .1 ->JI CjL(_ljj)j_j ^ « LL>-» ^yJLuaVl IJlA Vj 

^_<_u_>JI *^'< >j ^ 11 Ij_a (jL^j * L^_cj-j d Us*w\l ^ 

4 J mmUj J-^aJI J^LSHtxjVl ^j-0 £jJ ljufc JaJj ' ‘ t*» 5*3 jcJ,| 4-cl JlSfclLtxjV 

ijr 3 4jt_j_u-saj 1 m^II ijr 3 j_Lu^j V }La^ j-Aj 

JssLoj J*>V! ^yic */30 ^jl jJlULI mU <?4 <Jjj>JI ^ jl j-U 

cjljLiVI J_S_j cj! jl<>f, (j^i^->JI Ijla J 4»*r< in jcJ,l L^L>. (jyj JL-^VI 

4_ol JiitIu_4jLj jc-ll ^jJL « LjLv)) 4 \ Mill jj>.T ^-Ll-qI ciJl_LAj 

( jr 3 4 _£Jj t<-d_LcljjJL>JI (jia-4^ l^^ju j-Aj t4_u_ua_*JI CjIjLcuVI 

^jl 4_j_a_j^ i^c. j—uaTlII VllLo I JJt Jajj ijcJ.1 ‘^ j3l j j 4JL>JI eJJb 

(J-3-C ^JlU ^J-ulj J-JAJ ^yil ^ L l ^ UI C-t-J^pJI 1 t^M ( II ) lj«UAJ 

.3jUI j3?j 

H 2 N - CH - CH 2 - CH 2 - COOH 
COOH 

«^jJLa]|» ^_i-uLj <—SjjaJlI ((^LjjIj^)) JILa CjLjJl^J. 1 (jl JlSHaJlI (j-^J 

^1& « LjL>.)) 4_jJL»_b 3 jLjj ^ I ^ JlcLjjj 4JSLIj t^J.1 juIiL-o jj! 4J 

. 1 ^j4 4J ^tJI (J^UVI ^ 4 _lj_u^aJI oLua-uJI m 
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YuLoeUl JU3 JSLuujJI cnoS 


VI (JLt-sajI ■ U 7> \ J_Lc ^1 4 -uLu^-iSL!' CjLUjJI 

CjJ oo CjII jlaiw Bjic. 

t L$j mi j! j!I 1 4_jj>JI 4_ l L > J' 4la till SjUI : V^l 

^ If. tjufc CjJl%j 14-uaL>- CjLcj^_jI gt U , ,.l jj> 3jLc cillj 

.CjIjU-%. jl 3 jl».Ij 3jUV. 

c-jLct^.VI CjLL^j ^1 4_lL>JI ^ < .i-v jj-o cU^Llil SjIXI CjLIj^v. JJLi :LuLj 
i L}L>J! <yu JL^VI uU_3j jlIc 4_uoL>. tilllA (jjiitj <±*-l>. 

CjUj^VI J_*_3 jj-o 4lsLlll 3jU! Cj[lajj>. 4jL^3tj Cj^Lu^jj_>JI ^JlA 

0Jl&^-«jG Ju 9 4-iUkJI JSIj-<-u ^_<_uj ^lll 4_3ili_>J,I 

. CjLIl^J I <>jufc ^j-o 100000 Jj?ej oJlA ( j-4 41 

CjLjL^j ^1\ (4_uL>j_^ 3jLi! 4 JLlA ^JlC.) d * 1 ^ ■ < cJj ) 1 -°_9 Ju£. : LULj 

oAJt) jj > ,.K 11 CjLjjjI i j r a JjU. ^Jlc olut ^ j-3j tc_jl <<of„ VI 

JLt-sajl tU 7)\ Q \j ^|jj| gjj^lll 4&LU! 3jlil CjLjj^>» 3^-^! cr^i L&JJJlj 

»j 1 o U Ijufc 4-j^-jLt-u o'jjt 

^1 4 J I 4. 1 . U J1 »1 Mir. (j-UJ L-xJ-sajJI <—(jrU J_3j ^jJIj Jj|j_<_uJLj 

.BjLtiVI Oj] a t's\ i /tl ^ r 3ilZu_u 

3_}j_>.jJJ JLl3Iu_uVI j_slj_c ^^jlj £_« 4i^llll SjUI j£.La3j : Lsulj 

^Jl 4 _lLv 4JLjijJ| ' ciLl juj 4 _iJ^_i_lU gl 1.3” ... 11 4 _Jl>JI * Liluju 
4 _lL>J 1 jl jL5tJ 3jlJJV. jJ. 1 (Jl \ fl*t ( mVI J_A £jC. ^LjJ-3 ^ K~ 1 (j] Lafc ^y-t-l-LjJ 
4 j^Jlo 3j_u£ Cjljjj->. 3 jLl£. jil 44_tAj_tiI 4jl j 3" > nti 

jljLJV LlJjLlJ LaJlJ-C l ^ I 1 ( 4 K" (jl 111 jim t _ r lllj iLMiJ! 1 < : '><r 
4_4jL*JI jJIII (JLl>. 4_u_u' CjLljj_>JI ^JlA 4 « mmj t4jj>JI 4 _lL>JI 

jj-jjj 4 4_j_>ij i ji jl>. ^jL>* d3->*vi (j-iaAJ i ^«* j-6-k^ ~ k * •• 3^ 

. 4_lL>JI 3^1 J L^ld ciiljk^ 

1 ^ J ,<J > Jj^IjlILj jjl ^j_SLoj p-> I Jui> 4 _uoL>- a 3U > ^ (jJLofcj 

LljJl^o ^ jJI JajAiil cJJ j / gl 3 U /11 ^jlA 4 11«1 j t4l^l_Lll 3jLU zj^>- 

cilij VI o? ^ji.1 Ijl^J Vj •CiLqjpVl 2UU* ^ <Ui2. 

J U" ,,," lHIjuj 4_c^e^>J 4-lSLtTu £-4 i^c. lj_UI 1 "• L-'-t-ulUj ^ylll CjL1j^>JI 

i LfcJJu-aj (j- 56 - 1 ^-1L>»-Ii c3ji <j till i4_t^ Jlu (j! 
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4_i 3 (jl . .." ^oLv. 4i^l_Lll ^lji.1 (j-« (J£l^ 

. 4_i J^Jijl 3U JiJjuj U£ 

JSLtUI ^ J-UU ^1 (j^Jjj-JI ^ 4Jl^l_t]l d_iU1 njj>. Jiwl 

4_Ua_u jjJu^d ^1 cil! j t J i ^L*J1 

jl 41 i-of. Ll3jI ^1 JlSj 1 t L^La_uIljjl 4 j u^ttl 4 _ lL> JI <U mi n JuS 

. ciJJj 4 _jLcu La j| CjLj j_a^JI Jl>*| jlj^ta 3 JlC ^j_3j (jl 
4JL_ujJI J 1 3" miU (jrpjj-jJI *y>- ^ j-3j cjVUJI <j_a 4JL>. 

. J Jl st_a jJj)j mi4 JjlS Jj <^1 4iil_lJI 3jLaU ^yJ L -L a - iSLl ' 4_Lal£JI 

^P^LlSjI Ju£. CjjL5CJ U£ <LuLU 1 <j_a U^jv. j^£" jj.1 (JjulII Jj JS|jJlL_uJ V Jl£j 

ULt^lj 1 cjVLx. JpLaj 3 jl£. Jj*-3JI j>j *~i, tij JlSj 4Cjji 

. cjLjj-d^JI ^_j_u-^3 4JLv U£” c_jLlL_u 3jlc (JijJlLlmj 

4i 1 3" < mU cj11j^>J ^L*JI ijr clj_3JI JSLiJI j_Ji3 (jl j 33 »II (j-oj 

cjr Lc Jlc.1 <m j Lq_4 4-lL>J 1 jl Jl>» ^1 <.iU jl jjjticJ! jjAaj c>j <nn 

4j?c_l1j dJJjj i(j <i^»Uj jl L^>.jL>. 4_lL>JI (J^»l J (j_a lIiLjjjVI > j^»* < jjj-a 
Jl^ILjljj . 4_L^LUI 3j>U1 (J_>.I jJ Jljlj jJSjJ,! I JlA (^ Jl^j>JI 

u \r j cii^^Iu I CjLjj_jV| ^lr. 41SUJI BjiUlI daAJLl ^1 ■ ."<1,1 ^jVI 

.4^JI ^ 

4(^iiJ jLu^uI 3U_4_uII 4JL£>LLn 3 jUI (-LUGj cJJjJ VllLa 1 ^ 1 (jl LuSLxj^ 

tCj jl <>>ttl (jr^JJ c__<_u^jlJI (j\J JlxtfajVl 4 U3\ JlIc «U mi r^ j31 L^J 3jLll 4> 
i-J^Cttl 4 -l>.j-^ <^>tl CjIjjjI 4£jj>. 4_1^LxJ1 3jU,I QjJb tiJLIjj 

CjI (■> Mill jj-G j-u^ JjLjuj cillJ uj i L^L>.I J (_yJI 4 -l>JI 4_lL>JI ^jL>» jj-fl 
. L^LxIju 4- lL> JI 4JU^o (^jJI c_JL_a]l Jl^>JI J^Luj jl tL^j 4_JLaJI 

j^jJI 4-3J1«nil <( LjL>.)) 3U^JlI AlSlill 3 jLLI Clil3 ^j-3j 4_pwl_j (j-«j 

^ Ml 3 4_3_jj U ) 4_1_L>JI jljLStJ JlJJV.J-U (Jl 33 Mill (jAJJj-jil i Uj Ml Ml 

J-jL>. (j-O 4JL>JI 4>J-A (_y_^ Jl_LJ (_^-Aj 44 -Jj-^ILII 4_l_Jl_cu_II J^ISUI CjLjjjI 
(yj; tl Jl^j>JI (^yJLc. JlcLjij ciiljuj tciil j£ l^ii^lJ 4 _ l L > J1 

t4_j_3J_c 4_3_i-sa_j 4 U j mi i ^-iC 4 _lL> - ^1 L^JLpo liUjuij t4 _lL->JI jl Jl>- JjL>* 
. 4_i_u-^_*JI t~11 />>./!! ■ U a I cj! j 4_l^l_j 3 jLa L^jI «LiLv» JL3 j I 
(jl (Jj-3j 4_jjJaj tiJLufc (jl^ t l_4j|^ 4lal t ti 111 o Jl^j jj_«VI Cx^ojJj 
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? v Uac’UI JU5 JiUjJI JSOiJ ,JuS 


O CH3 

II ©/ 

CH3 - C - O - CH2 - CH2 - N - CH3 

\ 

CH3 

<jr\JJ jLLj-u/I 

jJwT 3_}l_jj Lc jlc.L<ji 3 Lfcjju-saj qm _i!j_U 

t^_».Vl ^J_<_ul^_il 1 Jl_& j-£jl (j-A (J^ljsVl i-LcL<-uII 3 u-iU j n^»r. 

3jL 1I uLa_AU^3 VI jI .U.V,tl jjVI ^1 t_d]3 jI 3^^ 1 tM I j_A cjjJu». 

.aiiLJI 

U^-Jj3uJI j-ualc. (^j T oo 4J^llII .ilj-tl (j! tU^^LM ^j-Aj 

t LfrSl 33 mi a j I - NH 2 (j-A-A VI 4_c j_a^c_a L^Liu^ ^L>o La LlILcj u^j 

}LLa L^_laj 44JBIUI jlj-1,1 <>Juk ^j_A Ij^la^ IjJlC. lLILlA Ju>o LuUa till jJj 
£jA_aVI 4-C.j) a *sr a a j^j^VI (jy-& 1 ^ 1 < u^Llm ^ S"‘' s .; * '-^ 4_j_Lu^^_j lUjLjJ^jv 
-}JlC c-t£j-Iuj 14 j u ,o * I' Cj I J-lu-l ! I 3_iLc ^m.u3 (jy-^3 *“NH 2 

.^psLcJvVI 0 JlA ^j_a 3Jl».j 39-5 ^j1j3j 4-lLlaVI (jIsLa^-VI dsl Jl>-j jj-o J-il^ 
L^jI jJl_uj tc-jl t^if.VI CjLL^j ( jr 3 3_}Lc 4 _lj_u^jlII CjI JllLjJI oJlA Ju>.j3j 

4^_coj>JI ^j-A 4 3l~3r a ^j^La! 3_}JulLa IjIc-xaJj t L&j-lCJ <4j mi r^JI 
1 ^ < A J 1 1 DJUlII (j_A J-A-til (jj-Aj-A J^Uoj ^-Iaj UIa 1 i^nn (jl Jl?c jl£ 

. I jl5>La^ ^j-uLjjjLt-iJ I ^)_a j) i <i iVI ^ I^Jsl p / < La 

4-L>LiiI> 4_!ljl l-xjjcj 431a J.3~,mil j_a 4J^llII 3^UI (J^lJ3 Ju£.j 

JjA_j CjIjLcuVI J^Ll 3 ^Lta_j a ,.. Aj La-a 4JjjIs 3Jla 0j3I ^ a~ < <>l Vlj tJL^JI 
Cjl_Ajj—>1 4 U Mil j_j 4_l_sl_LlI ^1 j_ll 0jUt (j3a_au Js^Lluj 4Jljl ^5 Lajj . L^L>JI 
(j-AJ i^iajLaJ I ^ ^< L>UJI JL-^jI < ^_^|ji| ^I^All Jljwjj 4_i^Li^ 

((jIjIujjI £y\Sj$ (JjLLu-uI)) ^y_A-<_uj ciJLL^S ^JjLLu-uI ciJJj 4 J!laI 

4_La 25000 j_a Jl_j (j! ^jU~ > mj tJL>JI oja aJj ^jlalLujj 

.3Jl^IjJI 4_uliiJI 

Juu L^-la 1 is^*) t4J^I_Lll jljJll JtJ-a^>- (_^Lc. 4JL>JI <>JlA (j-ila-fj Vj 
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pUuSJI 6*1 


d ,^s\ >a 1 JiLju 4jI_ 3 tL—jjlLaJJ jjVl Cj‘ VI 4jL^j ^j_a (JJLLaJj 

<jl Lalj 4 _j-oL>>. CjLxjj-il gl U>, ,.\j \ j a \% £)| LcJ tiJLufcj Sj^a JdJjJI 

.Cjlj-aj C_slj_a 4_al JiitlLtjjl jbu 

(JJLa 4_Ul_Lll 1*1 4_IL>JI 4_lG_aI £j_aj 

U3LUI jI^II ^ M-jU IS^iiVl aJUJ! tfjut JjjLaoj I .itlj 

.dilj^oj diljjj Lg^al jjr" < »l SjLc.1 (jSL«j lii-o. 



Dopamine (jrcaLij.i 


Serotonin i < a 


U I f. <.j) iN II (j -0 Ij-ijS (JL»JU IcLA (jr^ >~i 3t I Jijaj 

SjLI! jlj^J '■ )lC 'L<- u -* jjl Lo! ij_i3L2jl!! L^j (J^*3 ( _ 7 li!l «L 2 jjJ*aJI 

Cr lc. j-g .1 i.ij j j 6 ■ fjn ~ jAaVl tillj <dia! (jjaj *Lkjlj^l jl «USLUI 

SJjaU 3 jLo <—it i^if Vl (jjs (j-cxLijjJI 31 a i.ill SiiaLLJl 3 jU,I 

3j_ijS dsLwS ^>1 JLa-i t ill Jul £.j . ^J,l 3.al « . nlLi (jjjLjo-VI j^ljjs ( _ T 1^. jjJj 
,_ pijjjiL>.Vl (jjs Liij_i£.j jlSLaVl 3JLL tillj D-A-allLuLaVI (jjs 

.ajsLai 

(j-Aj n. i jSj-iJI ijjs 4JSI_lII jljJLI 4 j * ~t (_y3JI j_j3LiL*JI (jjs j_uS cdLLAj 

. D-coVl SjjLs-I cj^UaLill l^j,J aj« 3(^lll 3_^Lul£LJ,t (^l^. jjjj ^j! gjt-Tn m~ I 04 ! 

^IjJLa 3 jLi£. j-Aj t m 11 »(j »1 nil jL3^. cdJj <dia! 

4 1 uij L*S «(j^-°l-jjjJI» clSI-lII 3jU,I 4 1 mo j-Aj diDLiJI (jjs j-iiS 

. 1 - M^J-lll (j7 J3 <d^l_UI 3^UI 



OCH3 OH 


Mescaline p^JKina Norepinephrine (jj^nijilj^j 


60 


? v Uac’UI JU5 JiUjJI JSOiJ an^S 


Jj 3| dLo*^ t hj t;> /c-i-oLi i_3jij-*l! (jLs dLH£ 



. La Jl>. (jrujHilill 3 jU,I <Uiij ^43 ((Diethylamide 


C2H5 

N-OC 

C2H5 ^ 



H 


LSD 


l^-Slc. j^lL jj 3G ji ^43 (_y3 IJlJj. 3 ((LSD)) j-jity 

75 (j-C. Jcjj-3 V i<-La 3 _jL»JJ aLLLLda <_j_a£ (jlaLuj q\ (_ M-a 4 1 



4 JJ I^ull (J1 j3~(»VI jjsljji ^y3 (Ji-I JcilLi J 43 LSjlI! tfj-ifc J/ 1 II (ajjjj Ji3j 

1 (is-*-) (jl La£ 11443 (_J^Ijll j-a^. LfcjlM till JLi is Jl*j 3 <13 l_Lll jljll VjiJ 
JUj jjl-J (J_uilj^a 3jl "" r ,iL tlLIij j—iiLijs l-4la 

i<J cL4.1l Mill (Jla ^ 61' .iljll <c.jjacJta jjl jJljjj . cLjUJI 

i^LSJI ^ jl S_j4ill ^y3 jljll 0J43 (_j_jLjiV 1 1J14J J^jdi 

tfj_ik (_j-3 (jjliill JjciIjI! jjjsJiJ (_y3 i^V~n (j^aiLi. (a-ijl! g_‘ a' 

jljll eJJt (JlLa (jLs 1 JLfc cr^-J <(~d 3 , ,.j All cUL>J! 

(_£jL>.VI I j-Aj (jjlill (_3 _<-ij 1 3jLj jtc.L-uJ (Jljt3£.Li 

cl a I » II L44JI (_j- 3-1I <1514-11 <~d aj I . 11 i>J_ifc jj-a ja-ljll 

Ccllj La3 . JJil! JiT VI I4L. j£lj (J (jjJlj iJUll IjLA^^. ^^ I 

(J-i-ali <jlLSLl! J (. ! - >• (j-lc- L4J jLij(d^j jl! L4J J-aJU (_lill <2jjlaJI 


.(LuJcsJI (al»J! (a La I cliLjjeil! >. ,*is>\ £ya |jo.|j 
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pUuSJI 6*j 


j 11 ^ \ r SjjJLlI j| 4aL£jlJLj 4 j a m ) La (jl aLaJLlJI { j^2x ju JulLajj 

. CjL^jJL>JLI (j_A (jL<_ujVl (jlJ J-LgJ ^yllii ^_&lJ-LaJl ^A-AI (j_A t jLlcvV ij 

. J*_U L^jISLa jl 3j-ALIaJI ol\Jh j£j_A JujL^tlll 4o*.J jL>J 

d I ,, -v. cilijuj 4 4 _*_aZc5c_a I^_a j ^cJ.1 L>U* lL^LuiJ 4J_u-ojv Lgj| jJlujj 

L^-La (_^IlJI Sj-u5vJI ' CjLuj_>J I 4 j Jl_u ^ jJI JaLtu-ll tiJJi 

. 4>bjL>* j < .n j £JLl 

(jr^J ' SLpJI Cj J_j_A-A ^Jl^I 4aI^JlII 4_j_uoL>. (j| ^^jljJI ( jjoj 

t3j-uSJI CjLuj_>JI (j_A 4 jj) <>>r, (jyic- (J i <T< mi U J_aI1aj <jJ t Lkjj-us 

(jl cili j ( jr _ULJJ 4 (J-oLx (j-A 4 _jJT J-L&[lc. tillj JlSU Jla JJU-uj \ $ K Ij 

4_^j^-TlSvJ^' Cj\ i i mL>JI JIa iCjW! (j^ t (jSi-AJ 4 _aLc 4_lloL>. jl_LLL<_u_A 

5 1 ^h A t (jl 4 La>j_lCJ 

(^^ J_aVI Jjl (_5_a 1 J_J OLajJLsJLI (jjjiej (jl IjJI ljufc OjUt-Ool (JjOJ 
(^JlII *DNA (^jjjJl (j^a_A^>JI CjLujas. <d a\ 1 ^r 3 j^u£ 4jC jLoj_>. 
CjLaJ) Utl (jjjJtJ (-dJi Juu IjlJ ^AJ t4_Ajl*_A (j^jJ_A l_aJ I ( jr Lc Joja La J-A-^J 

4^JLl I (g > ^ (jj) *\"m (_yI<JI j_^Lul 1I (J^>. I 4j^_tia£. ^-aaLlc. (^£ 3 JljIjJI 

.jo£| jl ' 4 -ajJLla (j^jJ-A lJjJ I (_^lc. Jujj La (jjJidJ ^-<-aTu (^Ullj 
Ijl^j ■ U1 3~,^VI j_l.l *^U",, „j t( jL_ujVI L^j-c. cjLajUU 3_iLjjj 
t—jl »j~ i mV l- JtSLIIj d"* -0 4 4 ^jlU (j-A (JjL^JI ^Jl 

^JlA L-fl-GOJ i(jL_ajVl Igjlf. (_pj| (^jjxVl CjLajJjlII (j_A (jrujLU 

JlJ Jjv J i^c LlLvJ) Jl£ La I jJuUj * (jl£LA (_^ 4_laLi> CjLoSLa a-aSLII 
La (J£ 4J ^-LoTa tj-tiaJI 4^LU 3jAf cdl CjLajJLlU 4_j^ Cj^Ij 

4_lJ I j 1 '> c (^_II (jl i n \VI L_>iJ I t lUjLoSLa j t_ « (j_A (jL-uJ^I 4_*_Luo 

CjLu_uL>JI jlSLal (jlS^ L^jjj <L>-L>JI JlIc L^jjl »~mdj CjLajJLlII 4>JlA (jjjJtli 

^ (pii ^ujjxiyi 

(J^ 4-jl Ml a iU ^ \ ^JLc 4_J_)I Cj\ i I „L>JI (jL-uJ^I 

CjLu-uUJI (^ t-1 tj (jl (j_A (jSL^J 4(J^-LU-JI 4a (J_AJU (^ijJI t L) A lit 4-ufuJI 
(jl Jj-aala I JL^ij 4 jc_U L^j (_pit (—AjliijJI (jA» n ^LlaJI (_yliL 3 jJlaJI 

jcJ.1 l_ajLLjj (JSa ^j_aj (jl ^LVl (j_A ^jj ( jr ^ i n*i i » CjLu_ajL>JI 4>JlA JIa 
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TutoclJI JU3 JSLuujJI cnoS 


^j^l^JVI d>l j < nL>J' ^Jl jfc (JiLc jj-uala dJLufcj . ^.l^jJI Uj 

C—iLstU-al ^ 1 U-^Vl £jj9jJ| C-.<-L>Q 4_3_lL_uJI 4j|j*^».J <Ol^>U3^ 

i^\ (Jj-uajJJ CjLu_4jL>JI ^JlA JjfcJIL<_u oJlA ^lU:J 1 4 jl <;f. <jt Cjljj-ualJI 0 Jl& 
CjLu-uL>JI qjs J_o» j»aVI 4jL$j 1 Min cilljuj 4 j-j£L3ILJIj 4jjJLjlJI 4JL>.j»« 
jLSLTljVI 3jJl 9 4J 4 <jr\_JVI 3 jJsLl*JI J_c*. 4j 4 < m i <jl LuSk-^j 4_ujjl£LJVI 
gL-tujj (jL_ajVl Lr k. igJjCbVlj 

L^_j <0^1 4x.^-<-uJI i_dJj (^\ ^l^JI IjlA c—jL^- is> 1 JlJlL_ujj 

I JljJu>. cdLafe £)l Jj-3j (jl LuSvL^jj t JlLo 4_ujjl£LJ VI CjLu_4jL>JI 

J_4_> (j! ciJJj . L_Uj_3j CjIij_u_u ^ Mif. J£ CjLl<-uL>JI 0 Jufc (j_4 IjJ-L^lLc 

I Jl^ t4-Lt-LLla 3jj) ts^i ) ^jLuLu-u i _}lj_}jlj 4_uj^p£JVI CjLu_4jL>JI CjIjJuS 

(jj> ^ j < <ij V LgjLulSLaj 3jLjjj ^jlZJLj 1 ^ j f " j-^-^l 

djj , ol l3lj i^Jajs. Juu >l_L>» 4_dJCL>JJ L^JLl^I c—^LjlII 4j» j ito 4j5t_uj i_iUj 
^ ♦ j i t-*> ]\ j_4_(JI ^_j_cuJ <_4j) < <i4 i c_JJ-i-t-uV1 I Jl^j ^J_a3JI CjLu-uUJI 0 Jak 

.^L^VI *KjiJ 

L-Ulc I jj 4 _uoL>. 4 Jl>JI Ju>*La jlSLsVI 0 Jufc Ju>*lj (jt j-tlaJLj LaSlgj Vj 
4H^LLd VI (J_qju V *CjL_<_uL>J! oVI ^jj1_3j ^jJI (Jlj- mh 11 jcJ.1 (jl 

lil LLILj i 4_lLjl3JI 4jIjJu9j 43^LL) ^ /20 Lc JlJj-j V Lxj (^1 t^iKJI 

)4JLaISLII 4H^LLaj £_I,I Ijla J^c 

4_j_jj^J1£L1VI CjLu_uL>JI j «>*4l CjIjJloj JI ^c_I,l CjIjJ^ I3jll Ijjj 

jcJ,l ^JLus O'fi '* 1 » 4jjL 3J.I oJufc JJ-3JI 1-^ V 3j^>*jJ.I 
^l^>- jJL^ I , 4 - I ,3 ^ If. V ^LiLa ^^-tfu-iJI ^J.1 ‘ t^> < -■ j"‘ s\ ^. ^j-ji-iJI 

IjjLC 1 14j Lp mijII Jc-U tji J» <^>tl OJJ-^ I. 4 _jj>JI 3_}LU 
U>~, „"j 4 Ljj_iL ^ylc. L^jjlc ju3. 11 L>UJI 

3j CjLajJjlXI ^_y3 IjJ^ jj c_«-C.jTu-uJ (jl 3^-jju^il Ij^I^JI 

4_jL^ c_jj-3j Lc 4jj^I 3 Q^lsfcj (j I ^ilalu-uJ mm fl jcJ,L^-l_3_usj 

IjJl^ VI 4_L^_C. 1 I " J Vj_Aj tC-<-£jJI 4_4jJjL4 (j^-lLq (_3Ji 

»<U 34 tlilj 20 £>£■ J^3«J V 42LLJI Ijl>. V-u-tla 
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tUoAJI 6&I 


jj-o 4jjLajJI 4Jh£LJI ciJJj Ji-I_i 4jLfc£.VI 4_^a Jli-CJ IjlA £)l ciiuli Vj 
<^l dj| JL^VIJ olj^J!J cjUjJLai <>• 2 u^ <£il 

‘(3b^l c^JL^ ^L^JUJLI c^JUb oT LliT yj-oL^Vt L^L*. 

4o.lA ( _ ;r Lc CjlatAx-aJI aJJb C.l3u^>. jJj tCjLstAx^aJI a ^1 ^ya VI ^Lo*V 

.l-uSJI eJJb <h <?*>J 4_ui£JLl jLLcVI eJaVT ^l L-oe T l v V t^_5ci>JI 4 U mijILq t- . t T t^' 
0JJ£> 1^5$ I £)! LjJu>»jJ i4jj^pSLlVI CjLu-uUJI djJuij tilli <J£ LjjLa lijj 

^ i^i i VI 4_jj_^l!i 4 JSLcj V 4^_jJI cjLu_4jL>JI 

^-3jJI IjoA Jjl_LJ (^>- ijr J-C.J . CjLoj UUj CjIjl>.VI 4>Jufc <U <?4 (JrU^La 
I j_a (JiLo (jL^ t ^ >t ra.J I ^cJ.1 Sj^lj cjLuISLaIj <QjjLs^j ^lajakj ^Lu_od 
jJI J * II (^^-tfa-lJ I £tJ,l ^-?ej>J 4_U_ajJla ^LjLk J Jl-L-U-u 4£( II L-.<-t-uL>JI 
t ^LaL& L^e_>. L-u^iUJI I JJt (JiLila i-4-Lu t Lu^ase-ga*. ^J5 e_>. 4_$ast^. Jaja V 

t.x miL>JI I Jl_A £)! i La* ^ I <1 n Vl c_ocjj .CjLcLSj C_2 j_C 3JlC ^1 J-X^J Ju9 
£_Lu Ju 3 4^LLaJI ^j-* 3 j-a^ Jj^ ^Lbea 4^ast^JI j_u£JI tcljLulSL«Vl JalSJI 
. Jaja jl CjIj l_jJ I 4jLq 

jcJll L^jJl_l_j ^.jJI 4JlILlII S^LaSLII jljuLa 4 Uj i Mill fcjUJt! 

^J-oe-t-urJ I 4_Laj_tlJ JL^I ^ If- Joja V (^JlII t4_^jt> j. * is> x^^-tTu-iJI 

0 -x-x-uL>Jl J-3-C ^^J-C Jjja J_*JtJ £)t 54$ x^Jy&JI Cy-X-xxL*. fjh 

t 4^LkJI ^ Ijl>. Ijjj^ ljj£ VI liltt ^ ^ ju^ua Vj iCiljJLI c^VT JjL^JI 

.<U S4 4-lKJI 4j^LU ^j-u^ ^yic Ju^j V L^j cdJj JjlAjj 
jcJll CjL^LLd J I <?j t-u 1 tij Luj^JI LjJjI Lai jJj 

Vj i4jjLfc ^1 J • ■< t_ «1 nL>JI I JlA jLul ol IjJ^^ *4JL«l^ 1^5 mi <11 

4aI I_4^ 41 ^ 1 ntf*i 4-uIajVl 3j£JI ^-5ea^ ^ 4 ^LaJla L$asea>* J♦ miJ ^jl 4J Ja 

. CjIj ^jjaLo L_aJ I ^Jl 5^ ^Jl (J-asa Ju3 4^LLaJI ^ya Lt-ufej Ij ‘ ^11 « »j i_^j_x_u 
(jjSa ^jJ 4^ir t^ll ^^y^yl^LlVI c (1 mL>J1 IjlA JlLc £)L^ 4ciJJi ^CjJIaj 

. (JJyiauJI ^c_cll ^aL_u ^yjl Ja JaJLSa ^ j_c_u ^yaVI 4 jL^j 
4Q^£LII ljub CjI a 5 >-yll jjLlu (j\j IjajJS lat^yc ^JjLtluJ 1^5 ifii 1 11 

«— u ^a ^Jll (j? jj-«Vl L-a^cl ijj* L4ajj i^^LUVI 4Jalxa L« J^ja Vj 

LaJl-Lc 4_<_u_aa Lo^al lyajj tdjL^-lSCJI &JJb <_Ct^l Lcj_Lc. 4_<_u_aj ^c, ^jVI 

.ealoSLIl IIlA CLal Ij-oj 
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16 




1 A~ 11 ( j_a CjLIa 4.l>JI 4_lL>J1 (jy ^ ^j_>o 
^Jl ^LL>o 4_lL>JI (jl_B IjL^i^ (<Lcj-ui.! 4-ul-LA-tSL!I 

0 Jl_A £_3JlJ 4_^LLaJI jjl i<~\ a o_a p a *i mi a jJu-a_a 

t4j^-L>JI L^jI jlaf. i L^uL^j ^Jl Cj^LcLallll 

. ^ i r. 1 0 ~ 3 jk^L lSJI ylalLujj 

t^-L.i^ Jl>. ^yJ] 4-»_a_LaJ I 4_j_>JI 4 _lL->J I 4-nTaJ^ 

Cr^ (>a I e>j£* 6' Lr^l 

4^LkJI 

3j)U-%- 4 » a Mil l (jy-2 J 5 S 5 JI 4j 1 af. ^aluj 

3jIjj>.j aj-Us 4-uLi-a-tSL!' 4^LLaJ| t3ju>.!j 

3_}1—U Jjlj—<j—£ t-d-Jjj 3 Jl^*Ij 3j_a 

(jy-Aj *4 » a mi tl 1 0 i a qj-Sv-Tlj 4_jjJlj^J 1 

Cr^! (jry^-j-u£'\ i _ r 3 C.t- L> . t ^ a Mil l 

. aUl jlitjj Jlu-u^I ^13 

4 J 3 LL 2 JI (J-u^j>o( jI 4 -l>JI 4-lUJI ^itV*i 1») Vj 

j__j_LaIL<-uJ V tjr 0 ^ tt_jjJL_u VI ljufc p « 3 /1 L^j 4_aj^UI 
J ♦ 3" La£ t3ju>.1j p-a L° cl)' 

of U-I<Lae V 2u^J! 4 _jJL>JI pV ciLtoj *4 » a mi tl 
p£ ^jyJI 3j-uSLII 4 jjIj^>JI 4 J 3 LL 2 JI J a »*n 


I6S 




pUuSJI 6*1 


L-dJujj Jj1^3 4_u>J' 4uJL>JI I Jl>«j 1 ljuk 

QJ)S Lj t4 -JL-}LTlT(-C SJlC. ^i-C. J^j9j ^3 ^ J 11 0j_A 

. 4jj1j_>. 42LU 4-uL w ^Jj 43Hail LfcjJulj L^ijal 

Jj^JI 3! J^\ ^ 4^HJI 4:9 Hail jilai V 4 _l>JI SuLkJI o? cilii (;r bu i 
SJujj^VI CjI jl Af 3 j>U (j-C i-iiJii 1 ^ K tj t4jjl^>. 4j9Ua 4u_ufc i _ r lc 

3JljJl>. CjIuj^>» vl_u CjLJLajlII 4>Jl& ^>C 4_>ol_Lll 4jsHail q^su. 4JJ *4juL ui.I 

3jj^-uajl Jilc. 4^LLail oAJb ^1 Jiitlu_ul Juju t L 4 J 4_aj^UI 4^LLail L^_l 3 (jjuieJ 

» 4 3l~UI 4 jj^-l>JI CjLlU-*JI aIjjv^/ 

t^HLcul 3JlC. 4j^u^JLI 4^9 Hail 4 >Jl& ^1 Jl3cIu_uI Juju I 4u-L>iil . <oa 

Jlj^_>u \ 4 I ♦ "t <n t44-9 LLa ^1 4 -uLl^iSHI 4:9 Hail Jjj>u Ju9 ^49 
JL-ujl (_ 7 _£ JJlL_uj 4_u 4^Ha ^il l^ij^o Jl9 L^jI La^ 4 ^<u-uj>JI Cj^L ua£, 
CjJl^j La£ 4_u j_ua 4^Ha ^1 L 4 Jjj>u Jl9 j| tiul t^r. VI ^j_A 3jjLuaJI CjLua_uil 
«j_5euil £^9 (jluju ^1 4uj_uai,l ciil 4 < »Vt ^j-saju 4iL>- 

£)_a_9 '4 a! U> tl ^j_Ua j_a jHaJJLI 4jjl_A 4_o9j ^1 Ll& j-aVI ^Lucjj 

L 4 IISLI/LJ 3Lu»Jl Jjufcus (Jju>o 4jjIju>JI Hu_aLujJI (>ul^9 £j| l^j^jHI 

HUjj 4jj-uauJI c-tut-uaj *(J-Au^e-a ^u-C I^_a I 4_c.j_ui,l L^^jHa^jj 4 ^ I" 4.11 
LocjjJu 4^3Hail 4 -a- l 9 JJluJaj BjjjuJa j^JlII 4_3iL_u (j\j|j_3il 4>Juk 

J2j ^jlj Ju V Jj^jil 4j>ullll 4^Hail ^jju ^j i^j-ojil jJ)j-4J 

«4 ♦ 4 Mill t ^1 4iLv CU £jil j J_3il 

JtifcUj (jl Ju V 1 <iga 4 <yt^>WI £ruljJij| &l\Jb 

LT _Ja^_3iI ^il uj^I 0 _pe_i 'p / a ^_tc Ljj_3jl Iu-UjU juaVl 4 jI_4j 

La L^HsHa t^Uaiil ^1 l^-La 

l_A _5 4_jjIj_>JI HLlaLujJI I ^ • 1^1 JuLiialXI £Ju& LjjLs jij 

Lr i^- LuajHuj Iju^ l^>Lo.l ciiLuk Ljjuvji t4uj>JI 4 u l > Jl ^ ^Lsl£> 
ijr ^ 4_aLc 4-3-uauj i4u_>JI 4 -lL>JI (jr ^ c-u^uilj ^Luil 4 _lLul£ *Ha_>JI Jjia 
*j-Auil ^ajIj (_j->»il 4 jl^ 4 *>m>VI 4_3_ua L 4 IJ 4_ajI J 4u1a£. 4 ^_ y ^JI ^jjISJI 

. L^jLuaJLi ^j_A VJlj Cj_SjJI Jj ia 4^3 Hail IjHjjl tiiLufc I JJt ^Ixjj 

4_luuJI ( j-a 4 “41 Ull I -V "1 , mI (_ r J-£. 4_3 _jI_3JI ajA 3 11 ^j_A CJuL^ LajjJ 
JlaTu £j \ £>^-44 (_^ilj 4 4 a tV <'< 1 Ij 4^>.ji,l aLLlII CjI jl of, L^-aI Jiir"i 1 mIj 
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6 *aJI 6 *laJI yjt Ojlkll jAUzlo 


Jbol4-U2J 4J \ pf. ^)jiSLH ^-LQJ Lo ^O-AI ^jI£J 1 J-O-l 

Ijla ^ 

c_jjJLoV| 4£jjlIj .4-lUJI 4^LLaJI jjl <^>o 4-3j-*i. CjVjL>JJ CjJJuu Ju9j 
4j^_jj>JI 1 q .>■ 1 j r t (j7 £, dal U11 oJJt (j-* 3 SjiL^^U 4_»_>JI 4 _lL>J' 4_a JiitIL-uJ ^ JlII 
t<U 3 4 4 j > j^ilo!'j 4 ^L um £J 1 (jy^^j-til CjVjUJ.1 aJJb JjlZu ^oJj 14 a\l ->i-I.I 
♦ oLiI^jlII ^j_3j iJT I(JI 4 3h->tU CjLl^JI 4_<j_Ibj I lLUji^ C-*JjLu L^_£LIj 
1 $ K <>j 4 t*n mi rtlj 4JLauaJI Cjl!uj_>J I (j_a Cr^" <—*SjJLill (3^-^' 

JSLui^ll 4^jjla ^j^Lol Lo£ JlLo oJlA ^LloJI 

L^JjLoJJ dal Ull JjluSlI^ ^ys^[sr"l 1 »V (_^_>J1 ijr 3 4-0 Jiir~ Ml U t^>! U 

(jiaju ^og3t aLolatil ^Lot ^Jj^-LaJI jLjI Lp-d *4_pJI 4 _ i L > JI L^jujjjj 

CjLoIjJlII Ci hi JlS^ ♦ C-iL lL qjlJ' 0lXJ& JIlo 1 ^ ^^ a s ^pJI ^Vlj (J^LlU 

4_j_L>J I LusL>* ^LlA £)t tJL>J,l Ijufc CLujj>- I ^ILlI c-JjLjcIlIIj 
^ j_>J! 1 t & j £ Ujj /d al Ult 4 3ll>fcU Cj 1 j 1 or. j_j_o_>. 4_l£ ^£^j>u 4_u>J1 

^ISLII 4^LLaJI JljJjj {jG. 4J4_ujj^>JI 4JVI 

Oj. J 9 Cj l_o-.i_t.u_'>- 4_!Lufc ^-Ic. 1 a^SL l-u^^-£LJs 1 Clxj Ljj Ju ^Tlj-U j-Luj 

t4_j_L>JI 31 j_j jlj-5tj j mi 11 j 1 in 1 Mill 4 jj) <<of, jl 4 Ij in a 

a U , ,.j~ a j| Jl£,Lj 4_l>J1 4_lL>J 1 t 3l j-lII {_yc> 

e'jJb tjj* i-^VT ^Ig. ^jLoijVI ^ 1 ay JuSLII O'* 1 *} 

. SjuvljJI 4 _lL>J1 (jjj (j -0 */^0 ^jyi) J-ua j ^IlII CjI qj 111 

J[p 4_uju^il SjUlI 3l>^l C^! ^ * * M'tl j-L^o Lo^j 

j-jialu-oj La ( j_a JL^VI Jjfc ^LbtJ ^j>JI t4^LLaJI ^yic 

(^jJI JljlJI ^-lTl.*-jj . 2 at U tl ( j_c 4_ajJL La ^Lc. 4-La J 4Js^tJ ^jl 

tC j 1— L ljJj-jj (jjJMj CjIjJllA^j^ ^j-a 4_t^ La-J tAjJ (jr^^ 4Jjl_tIb 

♦ 4- o Jl 4-tL>Jt 4_ak-L^-Lt-uJ ^Jiit ^ < uLt-u^fI 
^ L-t^juQ ^j_a La Ijl J_3-a jl Ijj^ ^j| aLj-OJ^-II c-j^LLs 
0j_£j ^1 111 aj j-Aj t4_j_b 4_Lal£UI 4_^LLaJI ^j-a C^jIj j( jyi^- LojIj (^jILstJ 
I j i4_aJlL>Jll 4j|ji £_3 j 4-uLlojSLII 4jLlA ^Ic. 4_tb 3 at U. tl 

1 jLjfc Jl-*xl^Ljj LoJlIc jl lLljIjjJI *>JlA LoJlIc 4_La jtU n 4^LLaJI *>JlA 
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pUuSJI 6*1 


i2jLl£j_U &> 3— i_l ^LL-a ^_ 1 LiJLLI 1!il^ . 4_aL ^ l ' nS l t. ,<jil 

djsLLaj! (jlj ^j^a diljls Cim £ya t_t^3j (jl LjJl>.^J -dj^Lgajt-11 

ililjj (jh-J J_a3 (_yj.ll Ja-jljjJI J}L>. d_.3 
JLi£. 3 Jl>.|j 4jl 3J j^Lau (jJ3 4^LLaJI aJLk (J^Llal (j£LaJJ • i n^Vlj 

J j i n<? (_yjld (_yJI 0-° La ial^JI ( _ r 3 

. aU.1 aliLljjd*. (_ylI (jr}d>.JjJUjk ij^ 0 ^ J-a-advj i(j|^-i_^SL!l 


CHO 

(CHOH) 4 + 60 2 = 6C0 2 + 6H 2 0 + dllk 

CH 2 OH (j^i 690000) 

l 4^UaJ| (jrllc. L<jjd>. tfjl ilf.I (j£L«j I [$y>- (jl Jliil ! JLk (jjs ijcfijj 

C. i iyyy j i~»" (j-o. (_7^ “^LL^ll (j^° Ij^j£ IjJuS djaljL>.l jJLc ^ t*»»j djV tiiljj 
4^LLaJ! (_y3 Sj-iia CjLujdX. idjsljdaJ (j^. ^333 (_yj]| Jj i its I (_yjldj aU.1 

0_>j 1 gU.iljj lila (jSLad Vj ili' jl a f . ddL^j (_y3 (j_j£33 >- m~> - 

,i_3_jjJiJI djbk 

3 J < ii <Vl jl (Jlj_i^.VI CjLJux. d 31 ti *. 11 aLsLLaJI LadL (JjjLSjj 

. 3 jL 1 ,I jj^o (»!>->• ‘ c - 3 ' ^ '- l£^ 4 SUaJI (jjj jJlSJI tiiljij 

.diLalj^^JL IjjJLa SdLaU jjk Luk a^jd*. j»lja>JLi dj is\ 3Uj 

180 t n i La '" dv 3 fi i£>-?* Cy* 3 '^ 

• JJLUI 690000 (_yJI_jaeJ jJlSj djsllaj! (j^a j_u£ jJL9 i^>- 
4-S-Llaltl djaLLJ! (jjj jJl 31I IJUk jjlfl aL-adSDI (j-l-ilJ-il Lajlaj 

I j_ik (j .i a ~i I g j q ‘ UJ^l (j-a 

id^LLaJI £ya jJlSJI (_yJL. J-idiaeJ Lula 180 (_^l i j_jS^L>JI (jjj jJlZJI 

.jjlo, 690000 L$f 

L^_i ja-Ij 4 -dJj_LaJI d^liaJI ^ya jJl 2 JI I JUk Vj 

a. \ ... CVI cL_J_a_c Cj_a-i alj tj^£^L>J1 iijLui^i 4_ji_a-C. ^I 4_JLa^> 

^jiLaJj d^LlaJI (jjs jJlSJI (jjidj (jla idiljU-L 3jl£. (_yl£. jl i3jLs.|j S^U-L 
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<SpJI &aJL3dl ^ oJlhJI j^Lnjo 


J J M!^i J-«VI 4 jL^J Jj^cUj j)| Joj-tlaj 4(j-GJL>JI 

jj£jJu>J\ SjluiSL 4_t>JI SLliJI cr^La 131 Iju* c >u i .*Ulj 03^' 
CJIJ) U ->rJ 1 ^■■A-uio 1 A t^LUj jLUxi^I (^Lj ^\ 4_cLj 3j < I 

(jl Jlj V ^JlII jijjJI ljufc (j-u-^-J C)[4 4 4—JL^jlH 4>JlA LfcJiitllj 

I Jufc ^Lul «L>ol_Lll 4 U i MjIlU j! jII 4_j^1jj Cx^JlL^I 1 <iga tj-stxxj 690000 ^ 

• *UIJ u*L>^ JLLui^t ^15 ^ cLiK UUd 4 J^liall 

3j_a 4 J 3 LL 2 JI j-uSLIl jJl3JI IjlA ^1 jLsr~ i <>1 4_l>JI 4_lL>JI < <n Vj 
CjI j) U -%■ (jjJLc 4_S_}LtxiJI 3 j_<_a^Vl 4 jUr. J <>>31 ^^43 IJ 14 JJ . 3ja>*lj 

^L^Vl 4 jI_C 4_^j?c_4J 4.^3!_>. Ct>J 3 JiLc. l1U3 Jjl3j j . 3jJulIa 

jj) <<o~ (j£L$J »3j)lv%. 4 3 i tVf 1,1 4^LLaJI i,. Ac. I Jiir3 i »l yc 1 £ K <i ^ 

3j!j*». <i!LlA jj£^L>JI Lh° 4 j>oI_lI1 3 a! Ulf 4_u>JI 4 _lL>JI JiicZu-ul 

^jJLlLtxjj till!} 3jljx>JI ^ 1 JiitlLxjI ciJJij t^l^La Cj^I ciijja>a 

(^jJ! ^j-ul—<_uVI j_Aj 4dJ>jlj 4_3_La_Lo 4_ti-L_o 4_3 ^_Lo yQ 3j!jx>J 1 (jLj^_<_u 
jJUl 3jl5Lvjj 61 % 44 3hU l <U J^u 

LaoL3_5e_}l 44 JVI Jji mi3 V "(1 nUj 4jlitjJI jl jLiJI JlLc 4 ^j3r3 1 mU 

. ^ jLaJI 2^_5C_4S ^1 4^^C (j-O 4?JJj-Q Ju£, Lli^eJLo 

(J-3 Lgj^b a_ili. (jrt_! SjIjjJI UlJ^a 0^1 > 'a ■ 

ciJJ3 ^Lc.^ 4 L 4 XXU 2 J 4_lL>JI tiJLafc Ci 1 »m!j 

4S4A ijr lc. 4jj^jJL>JI C)^ 4J3LL2 JJ 4_l>J' 4-lL>J| Jl3t3 i »1 

.^jVI Jullm 4J ^-o-lI Cl<- L> > 4 jL»-ll<-uVI wV-<-u-4.(x<a j^a I 

t 3jl4J>LLJ! p\ V 2L^J! 2LiiJ! cJK lilj 

4j^-l>JI L^ojir" > >nj 4^LLaJI 4 ?J 4 J < h 33->o ^jl ^)3j 1 ^ K 4 J t 3^4 

)UlUI 

4J9I U tl r3 33 (jl ylalLujj 4 _l>JI 4_lL>J 1 j)I ^^jJI 4_lIc c^jLauJLl jj-c 
(^yj I 4-43 Jl3t- 3 > >n tjy-frS t4-uLu^-t£~ 3jyus (j^C- £! jJl!! yC. <l>*jLlII 

(J_L3 (_y_^ (JjlxHJI JjLJ (^yic. JlC.L_u 3 (jI j_ ; lL^L_uJJ 3^1 UU jj33cj CjLljjjv. 44 La 
(j-o j—L»rJI ^_j 1 a 4aj ^_jjl3j 3jlja>JI 4 j>.jJ q I ^1 4 3jI CxjIj ^LI^j 

•>'^ 

*\ -a-Ti L^jls ii_3_5jJiJ! tfjuii Cjjso 4^LLaJ! «~ i .1L1 <0^^ j»_5^2 Ct^-9 
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pUuSJI 6*1 


jUv ^ 1 c- cJJji J ♦ cj-^J <4^x11 «^1 ~LJ1 3J-<-u£~l CjLU^. Ljr £> 

Cj\^Jj±c. ciJLufcj . CjLxj^-iVI JlLa Ac. j-lLc 3 JlC. 1 > n a J_al \^c. till j 4-oJiirl > « a 

t4_jj>JI 4 _ l L > J' 3ju_u£Vl C_sLla-C JlC.L_uJ CjLajJ-iVl q-a 
£j£. ^IuJJ l Ale. JlJJ^J V JJL5C-4 JL>.1j J^Li3 £.I^J>-L diLxJij^Vl (j-* 3 
4_jL$_j L7 _^ (^Jij_J 4 _j_jL^_j£L11 Cj1jU->J1 tjjA 4i Mil MM a tli^lcLalll 0jJb 
i j ’ "^ 1 ^J1 - 4_I1_>J1 ^jufc j_Aj - aljli-Il 1 j-aVl 

.3 (jr 3 4^LLaJl (j_a (J\JU4 jJ lS J^LLajl j_a £.UJj j^j^SLIl 

^1 ^ mi 3 n t JjL5t_a c_jjJL_uLj 4_pJl 4- i l > Jl J^>-lj clinicLilli jjLujj 
Cj L^SLiuJ 1 ^-n-uStTa Cj L^j1_) V1 ^jhju ^j_3j V1 4_lbw^l 1 ^ 3 a . Cj^Lj I^_a 

tiJJii ^_lTlj ^_j <4 U j mi i 11 L$j 1 Jo-j ^1 CjI_Lujj-J 1 ^lj->-l (jj_AjJlj 

3 Ut. i>\j \ d L j>,..tl cjIjjvjJI oj\-£ t 1 jl^o^Gj ^jLUJl (jLuJLlIl L.U .jX 1 
tjjjj^Lll Jlu-u^I ^L ^1 ^j^Lll (j_a L$j La ti'-cv t4-usL>. CjLuj-jI 

♦*UI ^1 il <>a 1-0J La 

o jl_a 4_3_LL_Lll 3 al L 11 cjLjJLjlII 0 ju& ^j!jj <jI tiltTu Vj 

j-l 2 jlj 3^_j_>* VI jtjJLl . £.UJj jj^jj^LIl Jj i m^I (j_u_jJj tCj^lcLalll 

. l_^_La f£a Jj i L4J 4 j a AI Vj tCj^LcLUll oJJb {jy h ■ L 34 4_a_}Lc Jil j-q 

CjLj^JI 4-xjLl^-i^ llajljj 4 ^lA (jr L- L^jj^ 4 j>oI_lII 4^LLJ1 La? 

/3 ^1 Lit 4jjL>Jl cjLjj->JL 1 <_^-Jlj c_x_^pJ! cj! j j 

CjLLLalJ c 3 Li V a ^Jl c-JjJLuLj tiJLlj Juu 42LLJ1 oJ lA ^ILuJ 

. 4_pjl 4_J_>J1 

j_Aj <L£>Lkil j ^1 ^ ^I (j_a 1—Lu jj£~3-L*-l 1 j-ujuj 

^-i-uLj j) <>> r, <a ~v- iyuu^>- ^Jl Cj^lcLallJI oJlA ^ mi 3 n 

^j_<a 4_>.jJ ^ 1 r. j J_lj 4_ i 1^jl 11 <?J_A ♦ til j ^jjj-uJ 1 a~>~ 

tjjA l^jLC A <^>Tl (jy-^ JLX ^1 3Jl3jLA 4 3j 3^J1 l_£J 1 VI t4-Ll Mi l II 

J-i-ajilj 4 CjLxj^_jV1 fjuA lIj !J miT. (jyJL. J-Gju iJ yILll 4 jljLIL11 Cj>LcL 3111 
^^^1 j^v. C.«-^L CjJljuj tlj_p>l VI L^JLu-eoLflj Aj&jjua ^1 »l gUtl 

.ULi 

lLLl^^-ljlII ^j1las>* 3ju_u^i 4 _jJLjl1 4_uLJ 1 3jlaj>Jl (J-^a-iuJj 

oJLj <; (^JlII ^ 1,M i ill jjk ^j tl\C a~>- ^Jl 
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I 6aliJI y-j3 63lbJI j^LiOO 


^ (JJLj^JLcuJI (j-^» ^ •*>- ^ j t L^.1—lit—t—t-U I (J|j«£jl ^_<-ul_) L^JJU 

4_j_jLj_4_j£J 1 Cj^LcLflUil (j_s 3jj_} iJjuz .j LlAj t(((jJ-Uj-^-ilJI 

fJL*]! 1 g3 iii ^a 4 i >mi «(j_a_u^ 3jj^» jl «iiLy <mi11 qs-> <i~>- 3jj^» ^u-4jLj 
* (( o u ^/ JjLaj-u-ow ^LUj^JI 

(j-4 4 _Cj_^5c_ 4 Jk*J_j cilj^lL^uJI (j >t ^ *W (jl (Jj-3-J (jl Luk LaSLgJJ 

(J^Ju£ Jjju (^ (Jjj>.l 3j»* kLjILu_ul Jlj^jl (J^ (jJ^ItJ (_^~1 n Cj jLcLfllll 

<y ~v- $i(j;j_5t j 3^>.jJll (j^j^SJI dsljli 3j < m^I ^33 LgJ-a t4_ulj 3 jjjJI 
4 U < < il(jrevjja^l cj!j3 (jy>» (^ t(j^j^£LII jjmi^ I ^yjij ^yJJ llLu_u_uI 

(^Jl (jjJLjjJt (j-« -ijlj-JI <j*^e-<-u£Lj ^ (jr^ fU>jt 


j^jJ! 4_3 JL<_uJI 2buLrU! ojUUDIj 3 jl^V| oLLul (j! <>J 

oJl^J CjJlj*_j (^jJI U_2 t3j U -V. (^ 4^LLaJI (j_fl jJuS jllajl l^nr 

4_j_L>JI 1 ^ ^ * J 31 . ..3 l_3_j£j S L^jIj3_>-I ^<UJ C_£1 _j£j SUj_LL^ Loj S^LkJI 
5 4_j^j_>JI L 45L1LUI {jr £i L^UjlL-oJJ 4_j_>JI 
(_^ j-(J <^3ll L 4 ] (jl^ t4 Uj < m i 4_J_^_*_c 4 j^_sc3j *L1*JI Jl3J 

♦ * (j-a j_La_3 j_j lj_aLs Jl 3^ tdjVjl < nlIl oJ-& ^JLc 4 jLwVI 

(_^ (j^s ^ 1 j[jla 4luk (^yk. 4_iKJI <j_A jl CjjLiajtil 

I JlA (_y^ (j^-gr < <i^VI jlk (j_A ££jL& jLu jlj-oL Ij_alj9 ^3 i4^ol_Lo 3 jIjl>. 4j>.jJ 
CjLjj_jI (j| t4_j^_5c3]| ^JlA *Ijl».Lj (jjjJ! ^UIaJI tlo'vV Ju9j .(JjJL>«J,l 


jJwT (^_L*_4e jl <*Li3i^! (> 3 J-tJ (Jliljij J^L>JLLi 3jj^._jJ,l CjI n 1 iij-aJI 

4 jl < f . ojsjlS LiK Liacjjjj Ji JjJL>iil ^ Li>j_iSjj Ijj 

.^1 £^! <1^,!^ 

(jrtJjj iJLsJwl I JL* ^ Ojullij nUj->Jl I JL^j siLcJLstJI 1 . 1 al JL 3 j 

4-jj) i.^»tl diUjjl (jl jl*j 

(_, t*i «~i t j^LuJI (jjs LkjjJb iU j~j 3 (j^lj (jr^>-jjlllll (_yi^. 4 jjIL>J>I 

t« Adenosine triphosphate»« «jli 1 1 ?. .ij.H 1 (ji^jJjj|» LusLs. Li^j-o 

i_3jL>.Vl tjJtJ ATP>» iJllI! i_3jls-VLi CjL5jJ,I ejjb JiLo (^1 iilxinJI 
4 -jt-j-uaJl * si 1 <1 1 ‘s II sLsJLc L4JI j-aj-i 4 _u_L>.V 1 4 jlLILj I ^ ^ ■ ..V ^J^Vl 


a/ a^At l 
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fLjOliSJI 6iJ 


NH2 



ATP CjLLujjilJI 


<U 4.fb 4 \"( 4 Uj CjI Cl Mij-flJI 4_c(jrU Aa_}j3 llajljjJI 

2 L> tl j( i4_JL*JI L^LLa Jl^IL_uJ ‘ 2^1 U tl 4_Jl_C. (~) ^j-^TJLl 

3jLU cjL!Lj_>. (jl Ij_a ^Juuj tjjSjJL>J! 3 j <n^l f^A 4_cj jUI 

-a 4 _j>oI_lJ! 2 L> tl qjJ^o3 ^ ^ 4 3LUjkJL t 4jjLLa_JI jl 4 ^£jJJ 4-hToj ATP 

J)ltVl (jl I 111 14-0L uu fl' L^iajljj jj£jJL>J! jl g .I Jl*JI 3j < <1^1 

^ Aj L^^oj-stll CjjA jllLo I iC-ALaJI JlIc aatUI <?Ju4> 

CjL cj_c-^e-<3 Jl». 1 Aijj-j ijr IlJI 4_La_»ljJI j - ■■ ^ ^j£, 3 jLc cillj Jjl2j 

cjLL^jAII Cjlcj^jse-a ^JoA jl22j LaJiic L^j| ^I tL^j 3_i cjLL_ujAJI 

U^l 

(^JJ (jjk J_y*33 U-yJ ‘Lfc^l L«j <A*t l jf ,jj9 l^^- 

» /CJ-uLl 3_iLkl cJ^JU ‘ la 3<* . "'1 3 , ..s JljJl>. 

oj_& (jjeSjLc.! ,j£L«Jj . ADP» ((J^ojJLj I g j 1} «<JlsLfljjij^!l (jyjl-jj 

^jLij l_c£j^o SjLc, liJJi CjJjeJj h_£jA-I 3j^o 4jjI t-i i tl 

^Lc. i^iVI i_<$jJ,| ^ li«~' 3 jjJl>. i~il 3, .ij'q ADP <"il 3, ,.j 3tl 

.ATP iSjsLLaJI 





(ssiiJi tsj>-) (*3U» &>!-) 
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<SpJI &aJL3dl ^ oJlhJI j^Lnjo 


4_pJ! L^jLdlitj 4^LLdl L y=>'} Lsr~ < J 4_jl^-C (jl L-tSLgJj 

3JlC jL*JI JU3 ^Ll!I Jj£^i>J! J^JUJ J < M<Gj r^LlII (^lc. 

CjLj^ 3ju_u£VI 4 >JlA 4^>«jLt]l 4^LLaJI , >nj 4 4 juLlLa CjIjU-%. 

4jjLLa_iJI 4-nToJ CjLjj^_>JI &J-& 3" < ^ ATP CjLl^-^* ^A> ^JsLLaJI 4 _jJI_c 

42LLjJI u U»~t dJB Jjloj 4<LpJt 4 -lUJI (jlSLa ^j-c jl 

J^jJLcj jl 4 La 3 i i><f ^j!^.l «3 il ciJJj al £j-u 4 L^_l1Lsj 4_aj^LJI 

J->-l-i 1 Jj->^ CjLlU-*JI ^ l£>=^ jl 4 C jrpj)j_JI 

.4_pJI 4_jJ_>JI 

Jjal (jyJti Jj^du 4 L^HsLLs ' ATP cjL1j^>» ^ L>*~ La 

' &J-A lg '(^T Ml 3 _}Ll ^J-5Cj ^pilj 4 ADP ^ 4 < m*i 4^LLaJI (^j)*i > m a (jr 3 L^ia 
4 _lL>J 1 < j r b jj^j)l>«tl 3j < <i^l £>£■ 4 _>uLlJI 4^UaJl ^1J V*m)L 4 ATP CjLjjjv ^Jl 
4 <LjJLc B^LjSLj 4_jj>JI 4-lL>J1 4_3jL_o]I A^LLaJI 4JUr. ^luj .4_pJI 

. 2^^! cjWI 4 4>jla J!la B^Lo^ \jJ£ jujd 

(J^ (jt Lt-a-lc. Lil 3^1 tl ^JlA j! JuLa £)l LuSL^j^ 

( j-4 IjJl^LI !J Ji-LLM^i ^yjL 3J-lm£\ 4jJu_4i£l Jilc 0 UtJ 

l"\\ a , „j Atl ^>13 £)-« Lj 3->* 38 ^1 ADP (j_« Lj^jv. 38 ^ BCj 4 J 3 LL 2 JI 

CjLcj_^JSC_43 4^.J-4-3C_A (jrpMjJ ^jLlJ J_C LkjL>ij! ciLIij ATP 

^y^Llj (j-c juxlj (jl 4_3 JLl>JLI cjL^uIjjJI 

c j_4 jj^ ^yJJ j-Lbtj ATP cjLa_4_uj^iJI ( j_c (^ 3 ^ ^yJI ADP cjLL_uj-3JI 
^jl cillj ^y-LtljJ ♦ Cjl^_»_<_uil 12000 4^LlaJl 

4^LLdl jj-43 jj^ ^Lbtj ATPcjL3_4_4jI (j-« Ljj^>- (jru^Lij 4_uLdi 

I456000 = 12000 x 38 

CjI^ » Mill 690000 ^ L> *"\ jj£^L>J| ^£3^-1 4JLol5LII 3 j < <i^Vl 

(j- 4 Lj 3^>- 4_uLaJ ^yj^3 q ! ^Jjlj I JlA * Ll^ Cj ' (3~}~ UJ 

c-<-L4.(.uj 3 ~L>sJI ^£3->* 3j_4Ji^Lj ATP CjI h 1 <i^dJl 

LoJlJ-C. 4_j_>JI 4—l.L>JI 0? ^Jjuj . 4j>oLlII 4_iKJI 3^1 U11 */66 j^c_j 

4dj-u^ 4 jLjU dJB (JjlBj L^jL^ ijjQ JlxIj &JJ>. Sjl^Lj ^J-3j 
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(jl JjLab ^8°' tilli ^ylc.j hJJ-uj 1 Vj «L>*j1_l 1I 4bLLaJI t, y?, 7T\ | 
3 j <„<Vl 4 _Jl^c. a £ IL *> 11 aal Ltl £j_& ( j_a ^jSLx-a jjJ3 j-^Lj jj 3" < .n 

3»1 3^1 ^LbJL I Jj>. 4_jJLc 4 i < 11*1 11 g i? a */66 j-stj (jjbisj (jI < <n 

jUe_JL J_a^3 ^jS\ afVli <(jLb)M Uj£b! ^1 4^ai CjV^I 

Jar. (^1 4_ajLa-*b nU 4^llaJI j)_a */.30 <j_a ^J*-^l Jj^>*-i (1)' V jLLa 

. £_^L) 

4_*_UL^ 4JV^ Jjli] 4^LLaJI ^1 jiitb-ul ^ JjL^JI Ijak (j? dJLi 

1 4 3 I" LII L^jLjJLa-C 4_pJl 4 -lUJI L^j j-JjJ 3aLa£JI jl JuLa Jx. 
. Cjl_ij_jvj_I,l j_jL_u (j^_i ^j-a 3 Lj_^JI L$j 4_aL$JI Cjlj-iaJLl (J^Jl^I 

4_*_jLhLI 3ju_u£Vt 4j \ a c, L$j ^alu 4_uLxSUI (jr. Jal < <n 1 (jl LlA LlI 

CjJl>*j L^jI ^I CjLtLajJI 0 jui> 4 _l£ CjJl>«j (jl£La cJLofe J_Aj 

. 4_pJ! 4 _ l L > JI j-J-a->- ^ 

(jl JL>JJ I JlA CuJjj>-I 3jJljlUI CjLJjJJIj Cjjj*_J1 C .l Lu Jl3J 
4_i^>L_>- CjI a j < <1 JJwlj Labi j> j_3b L&JJ-uaj jpe_i tjr l!l 3ju_u^Vl CjLtlar. 
0 JlA ( jr b l£]jm Mil CjLajjjV! (j-a lj-u^ 1-iJic. (jlj t« LjJuj^jILJH)) ^u-uLj 
Jj_La_j 4 _l>JI L>UJI (j_a Lj Ju^£JluJ,l CjI a j < n**. J '>La (j£Lal jbj ♦ Cj Lt-La-tJ' 


Jl_Lc Jj-LaJI 3j_3_} L}L>Jl jJ l>- ^ajLi (^j-ae^ t 4_La_u_oJ 4_J_a-*-a 

♦ Cj La-t-<-<.i-->J I &jJb ^_a_>o ^cj t4_JLr. CjLr.^_<_u 


u c 


>. 4 3jIoj (j_a (JbatlJI ^aJ Ju9j 


4_La_u_ujJI ^1 jll £-aj tdJL^jj-uJI ^b_a->- ^_a CjI aj < m^JI <>JlA Cjjlugj Jui3 

r« li I />>j t J_J_3 (j_a 1 g r r. L(jJ^>*j (jyllJI lLL^L-uJI (jAa-~>- SjjJ (_^ (^j>-VI 

jbj .(j^ae_4ai^VI jlr. (j^ (^^Lfc jLjj 4_» j-al La^ (j^-*-a Jlx Jur JjJL>JLl 3jJ_>. 


(jbLaa (^^bJI Cj jLlLallJI j_j_ajv (jl t4j^aeILll ^Jl^j lj_alb (jjjJI aLalftJI Jb_>-V 


1 i_bjI c-ujjbJI (jui-bj 4 LaLaJ C.<-a3 jb 4 lLLjTuaJI (j^i a^>> 3jj^ ( jr b 

. jLbtil (j_a I JjULajj 

(^ybJI 4jj) ILII CjI a j > n^ll l^Juj£Jlbi,l (jl 4j^jseIlII <?JlA Cm nl jbj 
(jbLaa tlLIjLJj t4_j lj»JI 4_lL>JI ( jr b jLLal^ 4bLLaJI (jljbLl Cj 1J a r, (_JjIb 
Ljjjj^IbJLl 4 j|j Jurj »4-oJI 4 _lL>JI (_^ 4_u_u_u^JI ^jbJI 4_ta^e_a LfcjLor.1 
t3j-a 240000 j-stb 4 ?j-l-lSLj 3jJs jJ_ib ^ jJI <^jSL^jj£LJLl c^j>b 
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6 *aJI 6 *laJI yjt Ojlkll jAUzlo 


tciuj>ij *1 j_j L^-r. t ^->- < lIjL*^_ u_u_>JI &sjt> ^ < 

/ 1 Asjj . ^ ~ < ^j| IjjlJJLJ 1_4^ (j_4 ^_ol(_03 |^ui> j5^J5C_a C«-<-U-J 

4_jJL>JI J_>.l_} 3 j_jJLus 4_j_L>. L$jL£j ^jL^JI j-uSdll I 3d<- > u jJuj 1 ^ K Ij 
■ t^>j~»-j CjL<^-l<-u-><J 1 £) I Jl3J ♦ 4_l>JI 

Jla l^LLI 4-lA JjL* 

ij ■ Aj 4JLuL>JI j I j_>» 

M/"t J t ^ I -%■! Jl- 11 »1 Ml » II L^-Lu 

»1 Mir, t^tii Ju>j Vj .j!jl>JI Jjk (_^k O^ 0 dh 0 cr^ cfi >^ IL i l l 

^JjJ.iTuJ>U V1) MI> ll 70-60 £yC. LjjJij^£ jILlI,I j| Jl>J «L>.jjjJ,l 4_uiu£.Vl (j-O 

0? ^ JjL. U. .O uuin , l l (j -0 *0”^ 03 ^ ° 4 jLo ^j-C U^J>. (^jL_uJ 
CjIjJ^->JI I^y C " 3 . U> ^j_a ^| 4JLlk ^j-* 4_J_tfaC VI tfJufc £ I '""f 



(j^Sda 4 j Mir. VI <? Jufc d>* Mir. (j I < jy k 4I1 jJl^JI Cj j-st-j-II Cxk Ju9j 
(jj£-u Lg-Lu Cjldj^jv. 4_^kj_Lc 2jL».t j «=> 3 .U> 4JLjJL>JI 

.^j^fcjJI CjLdjjj>- qjc> 4j>.J-^ 3^ 5 4_3jk ^j-a I n ^ A d^V (J-^lkll 
J-k^JI L&! ju>J iS^judLc I jla ^^k JVj^uVI d^-ct jJsj 

£-4 4_LMJ-<dt->3 JJLtlil 0jJb jdiLd C_>£. Lv JulB c Ljj I jl JoJ ^yjl-LA-t^-1' 

. I_La^ */35j */65 (j-* 3 CL^-^ jJ^>J' <>JlA (j' <^-p t±'-t-'^~ I JlA 
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pUuSJI 6*1 

OQQOOOOO <r-t- 6-uj. 

^ im Mv cjL1j>^“ 

^ mibooca 

t—uj^Ib Ljjju^Tt-JJ cjLj>>JI L^juj 

c-ujlu tLiajI 4_JL>JI 0 jJb {^£> 4_j 1 t4_aLc 4 3 t^) 4_jj>J I 4. i L > JI jl Jl>- 

I C. i^C,^ jS\ (jrpj^dl < «4 t4-t*.ulaJl L^udj^J LS-»io CjLjj^j>JI 

4_jj?t_a lLU Ju j-luuj (<LuL^^ Lc^-lTu J_a- >, - J CjLc.J_a^C_a j| /4 jjUa CiLcJ_a^?E_a 
0 Jl£J (U j *>»ll jtU! 4 g dj_a ijr J>.jL>JI t^> < till Cr^ 1 dxJ ‘*Lall 

Jjj>.jJ,I 4 I I 4 < (i a^La ^^JLLljJI ,,, tl Jj_L L7^ La^ *Cj 1 a J < ndl 

j-lUj cjLj>>J 4_ujJlj^JI J_<_u}L<_a]l £r^>* * L^JLLlj 

JlCuJ“^4 Mill Jla I L> (JJJjiJI (j-a C_x£jlu 4_&jl^ 

* 1 il < 111 < <) ^A_) J j Jl_>J I ' ■ '<J ^ ^ dJ Jlij i a LI I {^J-£- 

4jjj>. L$J LjjJlj3 -\ lU jljL>J 4 jjSLU CjLjj^JI aJJb (j I ^c.jJI 

Ji> ^^Jl LuLj ^-LLftJ (_ M<pJ I I Juk £)| VI i La Jl>» 

(-^jj-LaJI (j^i ♦ \ I 1 g isijjju JlIc. jJl>JI oJJb CjLL^JI ^LLa_a <J^L>»VI 
^ySSLJ (J-JL_d 1 ^ . >> \j jl i4_JJJ_t-d1 3^^ CjLvj_all L^USJ^JU iJ^LA t *Lu2> L>J I 
JJLstjjj 1 < nLaj 4 j Mir. VI ^JlA JuLaj JuJu£,j t<U£.l_LuaJI CjI <?t^ Ul 

^Juk dx-ajLir "i Mil Ju9j -CjI a j mi ^Tl ^jj^jJll ^y-a^L^JI ^jI^J.I 

t Ljj JlJj^jJLjJ,! CjL^-l<-<.l>. Jiwb 3^1 j-t-^l 3 4_2 j^_LiJI 

CjI aj t <i^r 11 ^5411 ^jTl>JLI 4_ijI jJI j J_>JI ^JlA LLoj ^<u 

4jI ^_<iaj| LjjJ ij^Tt-La-U ^^a^L^JI JjLjJI Jl-Lc.j ^jJaJI 5jJL 

^1 < nil 3jjJ) 3^- 5t -^ ^jJ3 ijy I(il CjLxj)-jVI t_ «Ir.I 

. a al Utl jlUl 

J-^ jj 6 C«^j (j_a L^.^•>■_>. j_Ju Jl3 LjjJu^jCjII t 

dJ j J * a") L^-j! jJl_ljj t^-5e^>JI ^LjJ. 2 (jLp*.VI <?" n 

La. l_£j lL-j^JLI 4_j_>JI 4_iL>JI ^j>L jTu-^i ^j-a $.U,I ^y^uu ^aL^ILalj 

(j_a ^SLa- l j ^J Lv ojLljI ^j-a jdL LjJ uj^jIuJ. 1 jl Jl>* (j? Ju>iJ dJ!i CjJutJ 
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6*aJI 6*laJI yjt ojjlkll j^Uoo 


^jjlIII ljufc i_Lj_ujjj .(JjIj_ijJI <j_4 JuJu>JI IjlA <_j1 »■>?(.< .til 

ju>»j jl3^ 4ATP i"s\ a , ,,j Atl ^3 jliiil yj£jiu L3_uj UoLujI 

ATP 4-jal \r\ II 3_}Ljj JlIc Ij_u£^ 0 7, qK n l^JujfijILji,l jl Jl>- (jI 

I Jl_A j_t£j-J (J^2j JjlC. JJl4jjj jl Jl>JI I Jufc 1 “J ££->• Lr^ 4 

.2uLUjJI JjIj-cJI ^ 

CjI 4j < n-v 4^LtaJ| Jjjso JjUL4 jl *S j < n^ Vl JjL*_4 (jl cillli (j-4 jJl-ljj 

<—(jyl^ lj-u£ 1 -SL^lC' Jl^ T l < j 4_&LJj 4aIjJlII Lblj craj] t I^Juj£jIuJ,I 
ATP 4^Lki! c_x£j_a j_jj£j_j 3jl_jj jl_L*_£ tCjl 4j > m^JI ^4 

(j.u-^-U.9 4<_£jJ.I ljufc ^j-4 JujJLl £-J_U-£aI(J 4 j>»Lv. CJLlA JiJJLJ V 4 LjJ jj jILlU 
Jjj->«J L^jjJ^ lLUju ^jArtV m4 4^jscj>JI (Jjjjj CjU^u-o^JI 4>JlA jJl>. 

CjI 4 < mi < v J ATP CjLljj_>. yj£j3 J2j LoJu^j . dl jJ ^jjJ V C.t-L>- 4^LLaJl 

Cjl 4J I H'frJl 4 >JlA jJL>. (jL^ 4^jL>Jl 1^ f 4 ^JLI l jSZ-t x J 4 _j%_uj LjjJuj^ILJLI 
4j_j£jj LjjJ u j^jILlU j| cilljuj . JJl^TlIIj *L>.j3L<_4jVI IJuj 

CjLtjjjv '(]\ (jhjjJU ^lcj 4^llaJI Jjj^-«j ^]lC. LgJjOja <j-4 Juj-J 1-4-4 

3j_o ATP 

4 fc> fl 4_jj|jJL« 4 _jJ_4_c 4^LLaj| jllul 4_ti_4£. (jl cillj (j-c ^jiajjj 
4^LLaJI (Jj^fclu ^j_3j V CjI 4j t n^JI 4 >Jl^3 4 I^Juj£jILJ,I CjI 4j < m^&j 4_L^_jj>J,I 
LLjLujI c, 1^1 ijr £ L^HjlcLb jt L^jjJlS (j^-lj t4_ulJ 4_3j^_Laj 

^ \ C. 4_j_L>JI 4>Jl_A 3jJl^ (^Jl^jj 14^1 UH 4_jj>JI 4_ lL> JI ^ Lujv ' (^Jl^J 
.ATP cjLL-ujjLII ^jjlilJI (jA_4_uCjl^jjjv ^j_4 2Gj£ill cjL l ^JI <- ***■ <n 
4 _j_L>JI J <a7 < <n (J^ 4 j^£j_L>JI 3 J-4.^1 ^.l^. ^ u» L^-t^ Ij-u^ Ljj£j JlII 
iSj -^' <-£JI_La (jl ^I 4<U34 cjL^^ miI' 3jL4_4i£l ^j_4 L^isLU 4 jj>JI 

S4^l_kil ^Ic. (Jj *-^^11 L^J-4 b \j37 i <n (jl 4 jl-Vll (j^-4J «il jJlII {jt £> 

4 4_j_>JI 4 j I Vlt 4 iniilLi 4J4I Ulf L«La IjJ u-a-4 (jjjkjJI (jl dCu V 

(jPil 4^LLaJI ^j-4 j-u£ (jjjfcjJI 4? j-A ^ylc. J-4-uu (jy^ 

I ' 3jj />.♦!! CjLIj j_>JI ^j_4 (jAX.JJ ^j_4 3jLc (jjAjJI C-x^JJJJ . L^JI ^llL>i_J 

1 4 ^ if 4 ^yjlitJlj 4 i jjj_tJJ T LL>Jl J-Aj (jjjfcjJI ^_L4_>* jL>.JJJ ^IjjJI (_yic C-<_jlj 
jjfcj 4^j_AjJI ^j_4 ^.^_>|J| 1,-LAj 4 Lr lAjJI 4 ~>»i I J-Aj (_ylj (j-^-i (j-^ 
(Jj_ua^>JI 4 _l-->JI 4_j_L>JI 4-4Jiir7 1 n") (^JlII £j^>Jl j-A 4^-LAjJI 4*>JI 
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pUuSJI 6*1 


. I 4 J ^LajjUl 41LUJI (jjc. 

(jjs 4Jl£. (jjs 4-U^jj^jjJi-jjfc 4 11 1 1 1 (II fj^a ( _ T likjJI 

i>j_& .(j-ii>.jjj j ^ tl tiilji Ijjlc. I^j J i^i~n cjlji 

_ia-J-j a mi ILi J_>- all i ^ T IlJ1 4 1< ill < nil ^j_oju 4_jjJljL^JI 4 I... Itl 

4j| VI i^itlj 3jlja>JI (_ 5 -l^. (Jj) i-OTrlt Jjjla (jjsj J-La L^Sjjcj (jl (jL-ujVI 

4 4-£-^ <1 3t 41 4_UjJ^j|j JL 14 JI 4 I , , 11 , ..tl £jUfe 4JUJI 0jjb 

. J j 1 I 4^.^-aJe-a Li 


H H H H H 

I I I I I 

H-C-C-C-C-C- COOH 

I I I I I 

H H H H H 




4jscjjijVl (jji (_y3 (_£ jJIJ 4^j_*j (_£ jJI jjjkjJI jjfcj ll( tj^> 1 

( _ t Jlc. 1 aI_£. ^ 111 I SjiLc. 0 J-& jjlc. Jj11-. <j 1 4_u I_jj->J I j 4 jjL1II 

3jIjj»JI 4jvj 4 ( _ r 3 SJjLji (jjjkjJI aJJk dul^ (jl 1 l3jjj ' ^J <1 mi) (j^e-i3 1 1 g"nM jU 
SjIjls. 4a>.j.i (j-3 4 jl 1^1 4jjSi jl SjLaset L a Cajl£ (jl UjjkJ 1 gja 1 n't jl i4j4L*JI 

.43jJl!I 

■Jl (jtill 4-SjjJaJI iSjjta (^ Ij_i!£ »l aUll j_l>J JL9j 

_) ja-^J j_Jaj| „LS a 1 4 j3LLiJ| JjUal 4-jLa-C. a Ljj| 4_pJI 4 _Jl>JI iJ7 J3 ( _ T JulijJI 
«J| 41 mi I mi I 3 J 1 VI 4jl af. (jl (-JjLaJllIj CJj^tJI (>a j_u£ 


j^JI dilj j (jx (j^jj j cJ 3", ..I I q i a J£ jatb 4 3, ,.l i" a cHj 1^ cr^ 1 1-6^14 

(_ 3 -S 3jijp.jJ,l 3jjJI liLLi u-H, (jrljjjJI (jrJiLik (_£Jl 3.I (j_$£J (jl tiaj-auj ‘(j_$J 
(_yjk 4-ullJI 3j jJI (j_j£J 1 a m i(Jj 1 h^j^LII <ic.jjaj*-a) 4 j a ~>JI 4^.j^j>J,I 
4_JLJI (j^j_)£JI 3jj (J_jjc33 (jy>. (^ i4^,^_a->J*l 3jjL>J.I (j_jj_^£JI 3jj 
4 I ml 1 nil Jjj lilljuj 3 JljJL>. Jj i 4^.jjjjstja (_yj| (jujjJI (j^iL^J 
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6>.i.~a.)I 6aliJI y-j3 63lbJI j^LiOO 


.(JrUji jIjlSxj 4_u_AJlJ1 

(jr^J tjlj. 4 *< (t iL 4 _j1xaJ1 &JJt> 

^ L>- (j-c drpj^ jl J-^xj /^> V' (j£. 4 ~1 < iii i » J-Sj 

jl J -U- a^l (_j_lAJ.I 1 1 Jjfc jxVl ^ ft n 

4-Jj) 1 >J| CJ^L^.1 a"t]\ (jh-3L J (_j-3 J^>-Jj 4 1 Mil Mill ^ J l^>4 -v. ^JJ 

,^>Vl 

J LjIJlJ LljI L-Lix»j-3 Ijl J Mil MM 1,1 JcLalJl lj_A jj) <<-Vi La^Lxjj 
(_yJjVl 3^iai*J! (jla {_ya Ciljj (_yjL«J jj-0 43ljjjL>. (_ T likJ 

l(j|£J^£L!l t jjl Cjljj Cl I I I (jjs tjj-tb± u^-l <!->■ 4j_J^>iJ Sj-ljl^Vl 4jl Of. 

j-jjl jjjs L_i^jJb ( _ T litj (j>, q->. (jJI <lljjfeILi 3 J i“Lulil! 3j)t-i->JI (»j-3j j<u 

. IlA^iIij !jji Cjljj 


8 CHs - CH 2 - CH 2 - CH 2 - CH 2 - CH 2 -jCH 2 - COOHj- 


I^lji 6 CH 3 - CH 2 - CH 2 - CH 2 -|CH 2 - COOHj 


)i4 CH 3 -CH 2 -jCH 2 -COOHj- 


~7 


A a , a & jJ 1 ^4 L<^-*v VI 3 -LcuS t 


dl ^ i Mi-v BjlcLcu^j 4_l>J1 4_lL>J1 ijr £} 4-lLAJl 11 3ju_u^l ^luj 

(J- T lxj ^LjJLlI i in cjLxj^-jVI (j- 4 j-jI l£(_^L ll LjjJ- j^^ Ta JLl 

JxLlII ciJJj L^x-A? (jl^ Lx^jJ Jxl jjlII < c—uLstJ CjLlUjlII <>JlA 

((Coenzyme A».«! xjpVt JlcLcux» 4_j1c jlLaj JLaxJI 

i^^-ljjJl (j-° JlJ JlC. djLxJj^Vl dil JlC.1 i M a LxlHitJJ 

(J— uj^\ i ii £j-j& lJJ ^ 1 s ^ L^l t lUjLLljJ1 £)-X (_ 11 <m! lUj 1 di 1 JlC.Luux-^ 

CjL1j^_>. £>_« j^LTlj tdUj jj-C. 1 »jiU cJilHitJ 1 ^Ktj t4jjLu_u 

CjLxj^jVI Cj~^~ C* T* ^^ ijr^ ^ 1-^1 (^1 * Lt-»-<-uJ 3^j♦ 

jLcLtjj_d ^£)-jVl (>U L)1 ^^LulU 
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pUuSJI 6*j 


Cj I JlC.L<-u.a L_dJLbta .^-a- 3JI ^ose^.j (_p»jVI ^aosl>. £j*-* (Jo-A ^AojaVI 

.3jIjo>JLj Ij-u^jaLa V L^jI ijr 3 Cjl-Aa^aVI (jx. diL^o^aVI 
4 j 1 a »4 t4_c jj Iju^S < ■< a ^^-LAJlII (jA A*>«tl 3 J i n^l 4jl at Jiieaaj 

^u^aVl jlcLuu^j ^^.tl 1 ‘U J wj ^1 a U^ltt Ijuj 3„v <h^VI 

^jtV*i i nj V £)l N-jLa I Jl>. J^LujVI I JlA 3jjs jJLaj * (( l )} 

I ^JJ ^)-£2_»_lII Lcj 1.4-4 i^A-jjaVl JlcL-u 03 £_A JaLujVl I Jufc ^j_A 

4_jJLa-C t^j 4 ~ n (jl Juu V! lLsLjjVI IjlA lLLs £)£_Aa t«CjjJ,l 4JLs» 
^ujaVl JlcLoj_a J_aai_u JaJu£.j . L^IaL^j ^1! J_oaaj 3 J_aL£LII 3ju^Vl 
. 3jo>JI 4 TlLlA 

JiU^U lal_A.ua 4_ u> JI 4_tL>JI J< Mill Ijl^j c«-uj jJa jj-aVI jJ l_uj 

ATP Cj LL.u yil 1 (j^-lm j_o JI 3 U-ial I 4_cu_uuJI 3jLI,! li-ila ^JiitlLcuJ 

4_A I Jl ZzSllji I £^y_t_uJ I £_lLo1L_uJ V C. < I I lit t 1 JL^J * (( I ^AO^aV 1 JlC. Liu-A )) *^< • ^ 

ciJ_3 V ^.tl i 4 _LdLjjI J>ja?e-A-t^ dUjJj i<Lj£ uLaj-aj £)l jl 

^\ Lg-J Jj-ODjJlj (3jfcjtull 3jLuu£Vl Cjljl 4f, aL^IuI Juu VI llaLujVl I JJt 
{^y-S iSj - 5 I < I » tj *4JLal^ 3 jl_3lu_ul 4 -lL>JI 4_La J j 3~< i »" ciJJjuj . jl j Mil I 4al_$j 
4-l^jLxj ^jJI 4^LLJI ^ Jjl^l jl i^A^Uj jpLUl rdt IjS-T Vl!u I lut> 
. L^IjjI 4_u>JI cjLuLSLI! 

3Ju^I 4_pJI 4 _lL>JI L^j_L>o ^1 3JljLi]I La tJjL-u jLtjjj Lajjj 
4-^1 U tl ^j_A Ij J_!s 4 J I A ♦ tl <>JlA l^~l l in C-<_jI^ 1 lit t<Lu_AjJI t _p»LA^>*Vl 

SATP CjLL-Uj^il (J^-IJijjjjl CjljjjjN. (j y^ 4jjlL>j,l 

^aSL>JI i im i VI Lai VI t^ioLS ^jl^jus I JJt ^j -a ^CjJI 

3 a! U tl 4 _j_a£Lj 3 J / II<VI 4_iLax. ^£i 4-AjLjr" mil d a! Utl 4 _j_a^ ^jjLaj I 
(JtU-ojJjjI CjLajjv (j_A JlxIj ^JiitIL_ul lit 4aI <>>"l JlSj . L^Ia 4o>oLlII 

^j-C. 4a>al_Ltl 3 a! U tl ^ji_£ iCj>LcL3ltl ^Jufc aJoJ ATP CjLa_ijjj_ 3JI ^pMail 
4 -jLa (jj-^a (jI «^itVi, ..j 3 aI Utl ( j-A IjJl^ Lrr !aiJLj 3 jj^JlI,I 3 J i n^VI Cj^LcLaj 
. jl j Mill 4 jL^j ATP CjLajjv ^j-A ^jav 
t3ut> i II<VI J^-Laj aJo-1 I Jl>-Ij Lti^ C^-33 jI lit 4-oJI 4 _iJL>JI ^jl I JlA 
jJaaj tCj^LcLalll ^j-A 311 ill i utl oJJt 3aL^j ^2> 4aL a J_uaa>a L^aL^ 


180 





6a%ll 6aliJI y-j3 63lbJI j^LiOO 


'dal L tl 4_LJvl—1 Q -O atj_>J! ^1_4J 4_jj-3E_a 4_J_La-*JI 0jJb £)| 4JJ.3J! Ill 
iJT £ CiJ^p.I ^ylll Cjjj^jJ! £)| ^CjJ! (_yJL. J . 4_j_>JI 4_jlitll 4-u-alllj 

4_jJL>JI L^-aJ V ~< i in ^ylll 4 JLu_ujJI <l3j»*_a (jy J_usVl L^JlA t JL>JLl I JlA 

Cj^ 5tdl 0lXA> £)! V! 4 L^la djsLldl ^_yic. ^**■ 11J 4^jjjfcjJI 3ju_dl <LpJI 

(jr Lil! 4 -lUJI ^jJ! ^ i n^»H Loll I 4^j«*_a ^_y^ CjjL^I jl 

4?Jl_A cddl did - p * *■ 11 4 _lJ-AJlII Lajv-^U dij^ldI J-^uMca] 1 4_i 

* ) L^j Llj 4_3_Jj-LaJI aj) i<MI <j_a (_jjLje1]Ij Cjj^jJ! 

« jljit ^j_a 4>J_i£.J J^P-4-alj£JI JlLa 4 ^ ( h^JI (J ^£ Cj I JlJJjP< 1 nt I 

^ Q* CjLlUaJI 6J-& I JL>. J_a LjJ.l < 4,1 ^-pJ 4.oJt 4 _Jl>JI I jJujj 

^jdVl *ljj 3 JlJ>.|j (jjJjSJI dllji L-J-J&jla (^yiAjJt J_<_U^L_U (_ylp 

Lot . JlIaJI ^£ cjLo> (JiLa Lal_a_s '3U>, a 4_L_uJL_u 4_Lufc ^JLc. 

(J_4_4j^L<_4JI 0jjt 1)1 jJ lli £ 4 JlLc <Ll3JL>JI cjL^II 4iL>. 

£_a 1 d ^ c-jj ^ tl oj_& uLa_Ljj_j 4j-aVI <Jj1 4_j_uL>. Lc. jj_ 3 L-t-t-aTtSo 

.Cj 1 3l*v. ^jd! ^j^uu 

(^-uajS CJjL^t-J La ^p2JLJ ^ylc. cllj£ Cjj^fcdl 4 >JlA Cj JlC.L_ 4 j JuSj . 

^0-AjL-40- 1 I La£ 4<\JLal^ /sa t .<CI ^jjjfcjil djL<_4i^t CLP♦ jL < <.. < V jl 1 ^5l<-uJ 1 
. lju>- (J-LL/Io jJl1_j VI 1 mi il ^jj-AjJI 4 ?Jl^j Jal 3 '^wVI 1 >n V 

3. t » <■ <T Lo-^-I- 4-U I ^ylc. ^ 1 U ?.Vp_A ^Lt-U-'V I ^yj3 ^-<-4jJ VI JlC Lc4iJ^ 

4_t_Lt-u^j^ I ^_lLc_j lr. ^_4.i.u>JI 3jJ j 3 ^j_a lAj^j La^ 4 4-u-A jJI ^paLa ^ »VI 

. 4 4? Li LI I 4jse_t^jVl ^y^ 

44_j_>JI LMiJt SjCIillll J-3JI CjLLs^-a I ^_u_u La-a 

^j-C 4 _jJL>JI ^_y_^ 3 ^— l j v VI j ^^yJjVI 4Jj) \ miU I^Jljj^jILJlI ^_y_a-4jjJ 

3aLlSLj ^1 jjJI ^yl-C dJ js j dal L11 ciuL < <1 a ^ylc. d Lai d 1 

L^jL iar ^j^>o ^jl ^jU^Mn ^ylll 4 _jj>JI 4_lL>JI CjI a 1 <1 ^j-a 4 a r n .3jjL 
. 4 _JLc B^LoSLij 4_u^lda 4^Ju 4 j^_j_>JI 

j_j_c CjLLLo-C L^j JoLUdVIj dal L11 ^Lul CjLlLo-C. t 3jj.LH ( j-aj 
4_pJI L^LkJI ( j-a 4_tiL JSLa 4j_d Jl>. ^yJI 4-iLfc-a Cjljlgr. ^yA Jj i4jj£j^c 

(jt j£ (_ « 1 mi llj 4 L^j d-4^3L>J1 ^jdl CjLLaj^_a dild 4 (jt j>J1 ^jLUI Jmiv Ljr £ 

< ^ >\ ^ jJI jl.1 (jdj ^_y^ 4^Lid! JJ 4 _jT Cld. 4 Ltdslj JJljJ dJ3 
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pUuSJI 6*1 


. L^JLaljl $• 1 m I 1 ^ i ,"n 1 L-n \ | t a . t A A < ^ (JJJjljj . 1 ^ • <4 

<j_a j,li$ j Ju9 ^Ll>o 3_iLutil <Ll>J1 4_lL>JI (j| »1 gUtl (j-saAJ jJlujj 

CjL3_<_uj_ 3JI ^MUI (>L^uj_ujl CjLjj^j*. (j-c ££J$_tLo J- 2 * - 4^LLaJI 
4 L^j jjJlj 4-uLu^-tSLn cj^LcLoHII 3jl».1jJI 4_uli<Jl ljy h ATP 

jl ^jJLlI CjI U tt a ^ 1 \ ^L l l v ^M £)l ciJLl» Vj .4 j^l>JI Lgjljbf, J£j ^j_3j 
4_JL>* (JT ^ ATP 4 J 3 LL 2 JI cjLljj_jv. 4_scluj Laj 4 L^juj£jIuJ.I 

( j_a JjLa jjJa ^ll>o L>UJ! 4>juk Jla 44 ^j^>JLj ^j_33 ^ylll L^L>JI 

4 1 mi i?Hj l_ 3 ^ Ijuk £)l Ju>uj ^ ^J- 3 j La £_a <■ «( mLuj 4J3LL2JI 

^j_Lil ^jl^-t>Jl Jji 3 JlcLs jl 4^liLo 3_5 c_L>.| L>Lki 

. fiLxJJu_<-u_a 4-3 -uoj tiJ^5t3j (^jJI 
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ftiak 

^x\ 


17 


L^-LcI ^kjJLj ^Ltaj 4 _aJulL« 4_IjJ <J£J 

. 1 $ <>»jl \ 4_Lijj>J,l fiLcvjUJI 1 _AJjJl>. (^1^1 J-I! 

L$jLi>l q-a <lcj_s-3e_4 SjLc JjjJI 

t^yLvl Jl!I l_^_LcI ^y£- ^1.2 Jill I CjI 4JLufe lc. 

(Sj-2 *-1 CjLcJ^ jse-o L-tJjJoJ ciljj£ JjjJI 0jjb ^J-2j \-<S 

<-_3j_JLJ 4_Uol_>• Cj1jl3 dlt-t-A ^lC. L^jLu I 

£-J_4_3tJ CjLcJ-^>JL l 0 Jl_A ^LujJ (jj-AJ . I^jll ^_JJ>JLj 

^JLc (jljjLftJI ^ 1 r. L&JlcLujj 4j^-Lt-uVl 
^1 ^ 1 <r *1_L^_SJI ^ 1 ^ 3 jJlUI L^-iLaJUJ tLfc_ijjL>. 

♦ L$_u^lj! JL-uiil JjL^tj J_po 

^ jJI (jjl^JI j-t- t i rv (jps Ijj lj (jl L*o£^ 

4Jjj j_a 4 i mi j t LjUJt (jru^L« 

;d nl 4- />>!i 4_*Jl_3 ti—Slj-LaVl 4_pj|jlu3 i^j?e_>J1 4iji_A 

4_LjLUI 4_ju_uLtiJI 4JjjJl 0jJb JH, (jj£j (jl Jlj Vj 
( jl g^AsU-UUJ t^j-cVlj ^L^jJI (j_A Lo t^Ueh-Ll! 
g-^L>Jll 1 J_A> CjLLb 4 _jJl_lJ 4-oj jUl 2bU^Jl 

(jl I^>~i > K~ (_^>* 14_ua_uaieI(JLI LjL>JI ^j-o JjL^JI 

J-J^JlJt Ajl A J_4^^| <L>.jJI (_^ic- 1 ^J_OJ 

. Jiculll ^yk: 0 
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pLaoSJI 6*J 


1 ^ JJ La ^j-aVlj £l£jJI 4-cIaji gj^jf eAj^J J-^3l L*jjj 

Lj£jJU L>UJI ^j_a S / ^ 1^^-", a Lc.ljj| a 1 Uw 11 |j_A ^JlScTlujJJ t^jLf-ujVl ^U-uJV 

4J Jj) ( II ) J_o0 ^ I 4-4 ^ »l ^ 4 ) ^Lcu^Vl 4> Juk tdjLuhi,! ^L<-uJ>-Vl ^_<_ul_J 

. yu ^_J_>J1 ^.1 ^ *\\ a .j si" cijjju ^j-jliLJ! J-j-lL>. ^\ J^LuU! 4_<_oj2J 

V t3jl <<Q U ^Lca-^Vl 4 >l-L& £)| t4-tTu-A JlU SjIjI g. LuHiVl {_yA$ 

(^I , ,.~j 4 1 ^ / a i_3j_aj V * I Jul Lfcj^-flj ^JlII ta}L>. 

^Haj ...SciJLta JjLdJ £)| 1 ^ 't*\ «J C rtj^4 t J-U-oVl (jrU j_L4J (j\ 4 

.Sl-UjJlI]! (J-0 £j_lJI I JlA <**<! l^l-V 

(J-C. ljJ_3E_Cj /3j. A>1 k> tl 4 ?JlA yJLuiJu yS LLqj g-Lg-UJI JUL>U JlSJ 

4_<_uIjJlJ 4- uj lII fLL*JI C^aJlSj £)l Jljuj 4 Ij-p- Ij 4e_*jjj9 cisj (jy 3->. 1 g <t^4 

L^j J_<^jlj ijr lll 4 _uLjSLII i_l!jJlj <j| ^JjlII c^it*>~,..1 iL^jlj^SLAj 4-oJI taiL>JI 
.<^1 ^l£ll ju^. Ji.!j ^jJIj ^Vl ^ 
<_f&iLlo*Vl I JlA jJL Vj 4 lj_u£ Lb^LoJ £j£. i. nbjfcj i_La £)! jJujj 

L* <>£Jj 4>l^ LLLJI Jill jf cjIjUJI <> j? t J}U*Vl <> jt ^Lkil <> 

^JLxljJI ^ LLlII J-u-oLaj ^ojL.u JI<m ^jJI <_3^LL>.^I ciJLIi j_A Lafc 0ju*aJij 

LLL£Jj 4 J^[ Mill <_SillL>.Vl dllj^ A V «^_^>JI JljjOcJLI 

j-cVI 4jL$j ^Jlj^j ^jJI j-Aj 4 Ll^-iSLII llu^jOj jU~ U l^^IIL^VI tiJJj 

i~\\ A ^olj_>JI 

4>jufcj 4tU 47 4 4 _j 4_uol_>> 4 _j_jLj_^_x^ CjLa^Lc I_La JSLI (jl (j^_u JlSJ 

jj-SClj V 4j_oVl 4 jL^j 4J 3J-L4-4J 44>Lj^L>J 5J_L^_4 J-UJU CjUMaJI 

CjL^_4-^_j Ji-a clUls 1 ^ ^ 4 4 -l>JI CjLuISLII 4j^j ^yz ^->-T {£' 

^Lc c_jjL?cJLII ^Jl^.1 CL>Jy>-\ Jij-£ J^ J_uoj ^ylll j-iL-^Vl 

t 4_5_l2_>JI 4>Jul> j^l <>»jj ^ylc. 4_ijj?clt]l 4>Ju^ CjJlcL_U Jl£J 4g < nVl ^1 Jj| 

4?j-ic ( jx. (-^i^IL^VI ^Uj eJiiUitj ijr >> J^ ^jt lLUoJI Jj_oj V l_4J C>-Luj 

- d \ I / A H jnill jl ^J_U_L>J| ^j-A 

jJs Jj 4 L}L>JI 3 JljlIII 4-l>JI cjLuISLII ^Ijj l • U,,. J ( j_a ^ > 3, ,,V1 ^_ujuj 

L>UJI c j_4 3j 4 ♦ " Ml ^ 4 I in 4_jI LjLo*! 4_jJJ jiajj 

^ / 3 , „V1 3 ♦ U 4_)J-3e!<J1 4>Jl^J lj-cl^ ^ jJI » U-UJ' JL>*t Jl£j . 3jj. 3ll 

ye. 4_j_L>. J^ ciL-^3jl <ii4_L3fcj ,m Ct> j LaL^L>. 3"m Ij_«1^j 4^j^j ^1 
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v^aJI cP^JI KZ* 0*U\9 plHi 


LMJJ! ^j-L»-<a ^^l L^j Ij^jlj i _ 7 -iJI ^ <3 mV I ^• Ua Cxij^oj 

.pUI^S^I 

t—Jj) *\ t mJ^JLI C.<- > U 4 j*ar f 3 mV I L^L>JI <>JlA 4_L9^_<iJ £La-LJ' ^Lj 3 Ju9j 
4-iLfv 4j^r i3 i nVI L}L>JI ^Jl^I cIxJjIlSI Ihl 4 jI Ijt^-wVj 3 Lj!j j-Lua 

L^Jj_>. jjjj fu * Vjl L^a-a 1 ^ K tj t3j_ti/L_c L^j V L^jpa I 

4-^aliw 4 -a^Lc ^\c. jj!ul!I JjL>o L^jL^ jl 1I ^ " L^jL£j 11 U ,,. ^ ,,,,,-a-Ti 

(j\-i ^ Ju9 L-kj L l T lJI £)| jJl_lJ t3jjL>J,lj IjlA £y* 3j_L>.j 

4jj_3JI u I C. I ^ ^ j < uLLjjVI ^uj i__3jLuJI I JJb CjjJl>. t J/Cl.lL>JI 

♦ O ^ - lLv ^>. tL*_A 

JuJl>JI ^jI£LI 1 I Jufc £)-* 4 IlHj 4_lL>. <_ijIu 2J tCjl_Iaj>J VI Laj 
Jl^LILj La Jl_Lcj .4_3J L_uJI IJ eiljUUI 4 j I a f ■ 1 Jl_uj t^ruLLJI 

(^Ct-JLlkJI ^ruL^ ^ill3 tL4 J (JjL^_ 4 ^lf. cj^Tlc. L^l t 4iill]| 4-(JL>JI 
<j_u_aVbiJI CjI jl af. ^1 j3jj . L}L>JI ^JlA (j-* 3 4j5^j ^j-a I JljJl>. Lol^ 4 jjSLo 
.... |j< ifrj 4_oj_aL>. t4julj «LlL- <jt\jj JlJJ u>JI Ijufc (>u <_3jjuJIj 

iLLljjVI j| JLuajVl CjJlscj i^Lae-b lJSjLlIJI l_$_i3 ^alu 3j»a <J£ 

4 j-a- 1 3 MlVI L}UJI JjlaLa t3ju Jl>- 4_lL>. ^jjISLII I JlA (jr\J 

.^(3 in VI ^j-c 2\ l ^~ a 3jl>.Ij 4jlL^ ^1 ^-«VI 4_jL^j 3j^3i,l 
t( jL^ Jl3^ ‘J-aVI Jj! La 4_>j^adJI t>l\Jb Ijlj ( j r a ^Ju^aj ^Jj 

L>Lkil br\_j (-^jlLII 4 jUr. CjLu Vj . JLp- ‘ V-jl^ 

4j^ae3j| lj)j^»l ^)JJl1I 9- Lg-L*JI t^JL_>JI t_)j(j- 4 dct-u-Jj '^ ^^ 

.(>l3JIj Mill t 2U3U* ^lj->-L t4_3jL^jJI 

^jJil ^j-o L^jfcjL>.1<3><iVI ^IjjI cA^- j - 1 ^3^ »l ^Lll ^VJjfc Jl3J 

(JtICj-lII L^L>* 3*m lj_xal^ t^_xa_>.Vl ^jJJI ^j_c L^jjIjj t^b_uVI 

Jl^j . c-jj) ^ t I Ct>] I b < CjJlscj La j_l£ l^-j IjjvIjj t^lil Laua 

i L^_*_4 ^)_u_aVblj ^a-J t ^L^_uJI 4 _lL>JI Jj_>. jjJu ^lj_*a->LI 4 _lL>JI ^j| JbjvjJ 
4_j9}Lc {j-C. C.'-Zz-l2 L^jL£j t L-ucatC j-u-o 4_i-sa5e.3jj t L^iIa-<-ti h > m^T^j 

4-L--<_ujj jlj LaJ_L c, t^aVI 4 jL^j ^j-u-Lu L^-tSLIj , ,,tl I Jufc ^Ic. 4-Lf-fl 

L^_Ic L_3iHitJ Jj 1 1^ , CjLj Ci < mj t ^Lia_uJI 4 - lL> JI 6JJt> ^j! La 
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pUuSJI 6*j 


' <S i C . Ij-XJLJ ^ ti M i 'll ^ L^ipj Jj *l-4J(-o V Cr gja I 

. ,.." 4_JL>. L>^ 

(j-uji^Lij LgjLfl nlj-a^a. 4-Ai. siIj_4j>J! 4-AiJ! i-3jL^aj LaJ-l£.j 

li IJljJL>. I_LjL£ 4_j^£La Lg-»a ^eib^ 1 g . .1 'iy <Zil_Li jjjs l^j| tiJjjjj 1 1 gjlt' 
1 g j a in \ (j? (j-SL«j 4 j I a «t l eJ ufc jj! (_jSukjJ,l 

(_^a |j_i! I U->JI Vj iSCSIs 4 ^Jlj ^33 iL}L>JI (j-u i_ajL*lll 4-jLaJu 

IU I ~j-j Vj lalj-aa- 4 -lL>. £-A <\ 4-lL>J! (a-*3ti ^-3 dsljJ,l (j-o 3 jji (_£l 

LiMiJI ^ 1 9 1 1 n tl ^_jjJ,Li j-jsVI ^ ialj»^>. 4_jlit_i aLi3a_u 4 j 1 ^>- 

1 a fliJUa.! in 1 hVI jjjs jt'nt*i~^ jjjjSij ^1 i»l a!j_a^>>JI 4 j-»- (3 1 nVI 

( _ t 3 4jLo j^>.VI ^ <3 , ,.VI £ys . 4jL1! 4jLa (jiajjVI ^ <3 , ,.VI jjjs 

.45UI 

Jl] j. 1 1 id 1 q ^ 1 X _L>. ^Jj aLa-L*Jl 4 mi 40 * _jjLjtliJI 2J-& CjjIjI Jl3^ 

(^1 p j ~ « '* >j ,4-JLil 1 n tl i_3jL*H)I 4^1 nr j|j_ui| »^La-"i 111I ( _ r 3 4 -i£.jJI p ^4 
(j-c. I g 111 3 ‘t j-f-aJ (jl LjjL>J! tiULj L$j ^jt-Ti 1 n~ 4jjjj_La]! I- i-a- jtl 
ofiJUJLI IjLA Cjl£j^\ ^1 CjL_4jIjJlII ‘ ^ l~ "*• A t^yQ jJij * Lk^_tC 

L$_> 4_l<sL>. 4^^Lc J^>«j 4 Jl>-IjJI (j-^ 4_tL>. 

^ /<d j «^4- ,".tl 2 a! U> «tl ( JiLa Jjj| ^lr. 4 ojIj Lr 2a3 4_4^L*JI 4>Jub Ij 4 L^J 

UjIj J-^j3 Jj 4^j^I 4^ J-c j^iH3 ^ 

^j-c VI La 5j_uaJ,l 4 _a^LlII 4>JlA Juu L^_tb ^uajj 
4 I ^ > Umi tjjQ 4<Ll>JI 4_ i L > JI jljl_5tJ (JJQ 

4 "t \ j 4^ jl 4 i _ 7 _clj_aJI 4 1^ mij 4(j^j^-xll IjlA IjlA 

jl Jl>J ^_y>-jL>JI ^-la-txJI 4_4 jjj2J ^Jjjv L^j ^jltL ( jy IiJ! 4_ojj_LaJI jl t4-a L*JI 

L>UJ ((^JL^ai 4 £jUI» jf 4LMJJI 0J«J Bj^ai 2u>U]| J!Uj 44-tLkil 
^.t-Lgltj L>L>JI 4>juk ^j-Sj (jl I £ L> (_^Il!lj 4 j^IjJI ^_>JI ^jjlSJI 

diLajLo) 4_jJLc ^JJLIaj (jl (j^-^a La jI 44>JlA l^jjlIII CaLjjjv (jl JJljjj 
44_pJI LjLkJI Lu ^ j Lilj VI 3j_u^«Molecular Markers»«4_ujj_>J I ^j-*U I 
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cP^JI v>o C UI 9 £ ISJJI piHi 


diLj_Aj»gJI MLa^ . £>5l£JI LaJu>u 

JI 4L_JlSJI lUjLj-uo ^LcTlII JIa t^-«-uJ^-U 4 j^_j_>JI CjLlLaaJI J_ya j-xj^i 

CjUMjlII oJJb (Jjj-Ld {jC. L^IjlAI ^J-C cJ&jjuj tciJUj J-^3 4£-jj>JL jjj t Mill 
[^juui^ t^jJI ^^ JlLj 4 L^jLjj LuIj La£ ^jj-a^JLs 4j^JJ! 4 _aJLjJI 4_ujJj>JI 
VI j3Jj V 4j£Jj 4»1 m ( m! (jjJ 4>L}LLj ^ MI'frJl *lj^>.I ^--L3_-v ^1 <?jLu 
(jl Jljlj JlJLUju La ^lc. cijjj Jjlaj j_Aj ,< L Aa LjUJI (j_A 4_4 -oL>- 4x. y^syja 

^yJlj 4 L^j 4_<^dL>JI 4_uj>*JI CjLa jLLI <j-A L}UJI 4>JlA <_3jjuj 

♦ 4~<?jhj j_aj 4<Lc.j_a (_ «4 mLuj 

4^JlII L^LL (_^ JlJv.j3 4_ujJj>JI cIiLo^LjlII 4>Jl& JLa (jib ciJJ J& 

£ \ j_jVI ^>jla c_kL4^cij llU_->o ijy i(il 4jjxVI £jJJI ^jlI! {jj* Lc.J_laj 
(AB l_J l) J | (B L_l) J I (A l) JILa jj-AjJI L$] j-Aj-l 4_t^L». JjLt-sa^ 

.(O j) jf 

LjL>. L^j ^j a < Cujl^ ^1 I cjLU^. (jL$ 4^_uL_u VI Ijufc 

CjLa}L*JI 4>Jl-A jyi C.<-se— l- 11 j_A> t4_42 _j_42_>JI L^_la ^djJlII <jl^ ^ / A , /.VI 

LAj—J-C. (j-\_jj 1 ^ m i J-U-aTlIIj L^C.jj ^j_A (jr^l L^L>«-JI (jr^ ( —4_ujj_>J I 
^u&l 4«— CjLLjjV j| 4 «LuJ^_>JI CjLa jLlil Q JlA J.QjUJ . LjUJI (j_A 

4-JVj.} ^^JLc CjLaMjJI 4? ji_^_£ ^l^JI J < n-v ^Llaj 

^ylc. c^jjLli] U 41 j < Mj dilTtxj (j I (J^-l Jlj Vj 4 4_ua_A VI ^y 5 ^ 

4-ujJlj ^j-jL^JI IjLjfc VIj ^J^VI L^LkJI 1 ^ M) 42 j_oI(JJj 44>Ij^L>^ 

. 4jLj^ £y£. ^LbjJI 4jUr. $i|jj| 4 mi A '() 
^JaLta-jJ! VI Jt La 4—L-jj^>JI CjLa^LjlJI 4>Jl Jt JJ ‘^'" , s (jl LJ5 >L^jj 

j-cj VI (jy-tb La Js jl ^l^JI L^LL 1 ^ IA >t1 ^ylll jl 4 J«^>V Mill 

44 j mi < *>iJI jn m 3Jl>.IjJI 4JjJl 1I ^Ij^l J_A^tJ LaS^ . L>UJI &JJb 4-u-u-L>J 
1 J (s~i V Ml (jy-Lc- (JjLJ La 1 g 'i A J_A^o Ij\ Jl» V 4 4_l>JI L>UJI cilLxj 
. 4 _La Lj^>- (j^^J (^jJI ^y>^ll ojISUI (jj-11 L^jL-uIjI JlJjLj 4 L^Lj-40J-L>.j 

3jLcia-A LaI < I ^ISLII J < (i*v (j-^VIj ^L^jJI ^LLaJ t mJJ 

dill > H A Jl^JcljL ^1 4 M^. VI <>JlA 4^J^ t^V~ll 4 _JLc. 4j>.J^ 

<<1^11 Lj^LL w I ^ A U < JI^JSeILII IjLA aLjI < ti^tll 

4djL>.lj SjlxIj L>UJI .i i n^a-Ti ij^jJI 4 _aJL^JI 4_ajj_LJL l^jlr, l^juJIj 
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pUuSJI 6*j 


(L^jLa^Lc (JlLc 4 _uj>>JI L^jLa^Lc. CjJl>.j lil I t L^J L^jJu>»j I jiL^ 

CjLa^Lc dll j l_J^L_>JI ^Jl».I dijL>.j Ijlj t L4JUJ J ((Ij! 0 jjb» d-JLa 

oJ Ut (Jj t«Lj| a'jjb)) dJLa ^yjJI djLa}L*JI j^c. eJjJbitJ ^Llxjjs^ 

4_jl_>JI oJ\Jt> 3 s>y \ q *■j 3~ 4 t JUJ| {JT £> 1 cLjaJaJ! C-cJfcJJ l LLlIc. 4-LpO 
. LaJlujj 1 ijy i£. 

djLjjjji (jr £> ^ 1 ^3IU>j 3_>L^il ^L_ujvVl 0 jjt> (jl Jl>o IjSL&j 

(j\ II mi~Uj a^L^jJI t h mhCi £)l 1 ,n i4_j^ <jl£La c_jjj>«j 4_o-La3_La 

La J£j 4 _uj^_>JI d»La}L*JI 6^ ‘ L^p^-iJI Jla 

^ 1 < m "%» ^I I 1 4_Lc. J_l>o ^ ^jJ I jJI LiJl^L_JI I Juk ^JjlI^ « L»^L>. 

L>UJ 4_jJlj 3_>JI d»La}L*JI l_£J IjGj 4JlILlII 4-3 jJ I i-dij jt t3jLuaII 

^ L<-u_n» V I 4 Ml jV| 4— lLoJlI 4-Lt-a-UjJ I dl L3j_*II ^JL>-J i ^-<_U->|J I 

^ 1 H*>Jl (jy^ CM Mill Lojjj t^LVI oJlA 1 $ <r. d*j Ju>J! 

dl_b ^1 *^Lj| 3 j_*_j 4^>*Ij^>JI juu J_p*jJI < <1 <11 

L}UJ 2 LjL>>J! cdLa^UJ! ^ g m,;» Iju* ^ 2uL>>J! cjU^UJ! 

jQ < M*>lfl 

I ^-<-u_>J I ^j_3j ^yllll 3 n 1 < >s t L 1 ^L_ujvVI ^j_a 3^ JuLLa ^IjjI (jJLafcj 

^1 mi^.VI ^j_a (jt Jlj>o ( jl_L--vV' ^j>i ♦) crj-^ crj-J 

^1 tAs♦ 11 ^LssJ j-ujuj . 4-Jl£. ^ 1 «>> 3tlj La juaielb 

IjLjk ^y-3-^ Mi^tl ( j_aVlj ^LbjJJ 4_aL*JI 3jLjG]l 4 jLLoj ^u-a^. 

^1 < m^»VI £)J^J j-ilG L}UJ! ^j_a 4 _uoL>. <-(j t^Lstlll 

« a( d^ll L^Lbtj 3jLuaJLl 

:4 1^1 ts*> V<U Ij>UJ! (j-a ^1^jI 4j^Ij (J\ L^Jj^j Juu L}L>JI olxJt 

^>JU Jj-j ^j-a Lj>Liw ^JJ j-aVI 4 jL^j ^ Jj_^Gj L^la JjVI JjiJI 

^LsjJI CjIjj9 (j \j 4_u_a_ujJI 4 jjL^JI 3j-3il ((dxjL_ujjj_a» ^a-t-uL) 

^ < 11 1—j c_£j_»_j L>UkJI ( j_a LljLj Lcjj dUj^ L^L>JI ^JlA ^ U•"j ♦ ^ 
t ^ j 1 c j 1 U j 3 jjl a ^ . t L>U. j t« 4 jj LAa-AI I L>UJI)) jt«dtj L_ujG_c_lI 

3jLc1»^M ^p\-uu (JlLa-i t«T» Lj^L->. lLUIx^ ^_a-gu3^ LjL l> . I 

Lai . 1 jJI j! JljV! CjIjLcu] ^jlLaj il i4l<jjL>JI 

4jj 1 3ajt Lj!>L>. ^yJI j-aVI 4 jL^j ^ ^ 4 $ t L^L>Jl oJJb ^j-a dJLtJI 
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l3 =UI cpiSJI J> cpUlg £ la.>J| (Ollio 


b>UJ! jjuis «B» LjjLa. u a i n* °i n£j-a j ja-aul ' (3j'^ , 5 , ai . a> a 

jjJLLa-LJ I (3 * * a i<LILlJ_>JI (jig-iaJI (jjg^lallj jljLoV! ^jLau ^L3_a 

,3JLo.jJI LjLssJI Ijja L^jL^aj La . n"‘\~ 3-sLaai,! jal t .i->-Vl (j^a SJjLk jl Jl£.l 

( _ t 3 (J^*i ^LjLfc 1 nnv i ' (j Laa^ b}L>JI (jjj Sj^IIlII £-J_jjVI aJLfc (j_j£L)j 
t-i~i. .~t (j-Aj (jjjaaJI SaeJLul (Jj>j 2 J La£ LaLaJ ij»L*-auj|j J^LlS 

l_&j_yjjLLi dllj Jl*j a a_Lj jaJ i4-*JLi <L2Jj ^ II i n~Uj a^Li-jJI ^Jal <_3j_jlL1I 

.3gjaj <tc.j_au (JSb 

JjasO Jl_lC i n->JI (Ja-lj <- i i*i i~ Jl9 SJSL^J! 4£j_*J,I jj ts\~ (jSLaaj 

•.^lUI 4^11 (jjc. a>Li.jJ! JLa-t jf (j ^l.--I I JLa*t 



(j-C. jf <id>^ fUAiaJt tyJI L>&JI -La 

jJjLSbjj idijLa 4x.j_auj a! , ,i^ iVI |Jljj uillj Jjiaj Lajiic. ^^jkj . aL*j:VI 

(jjs L^ga. La^ jl iVi'tVI IjLpJ (jJLp. aaj JJjlI! (_y3 

iJjui IJljj «CjjL-ujjj-U » Lj jLi. £_a <LLp>jJI L^.ll LjLi. (JjLSaj La jJai a 
tfJLA ^ J~~ i ii J i^jJI La i(jVI i_3j_*j Vj . <lal mi ill 3j_p.^l LjLaJI 

^LiLa ^aac->J! j_j£| L^Li. (^1 (Jgaell! ^ IJljj I $ i*\ 1 j 1 1 g t-i ni Mj LjLaJI 

j_ia33 3j_p.VI L}LiJI OlX- tbj - «d aIt I LjjLj>JI» j! «^L3_Jj^La» ja-*-uLi 

1 glL.1 JLi (_^_gabj i L^jL^aj La ^ p l~ (jl , M ~ laLajLill 1 
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pUuSJI 6*j 


(^1 iJ7 £ SJulL uia lJloj cilljuj t «dL>JLl Cjl_4_sj_jVl 4 <?h-V a LcIjjI 

. 4^_*_a 

jjju «T» L^L>* L>UJ! (jj* 

(jy-A* 4_u_uL«_uVl \ ft" *\ (jl ^Jujj 1 1 Jl>- 4_x£L1j 0 JlA c__tJ^-C, 

4 tL^jj 4Jj)% mU cjL^>JI jLta^lj iAi p .jJl L>UJ! <— 

^jl_a ii mi ■> j 41 j -v. jlJI LjjT(SLlI 1 L^liw ^jljjLstj JjLt-aliJVLj L^L>J1 
La Ju£.j . 4 j^_u^LjJI L}UJ1 4_ujj^>JI CjUMaJI ( j- c - cio&jj L^jKj £)IjJl>J1 

Lj^Ln. (jlj Jl^%. L^j (3 i~J t a 1 ^ i^ > »n 4JLpO L$jI l_3jju 

L^jLa^Lc jl 4 -Lljv.JlJI L}UJ! ^JlA> 4_o-u^j JJLu ciJJju L^jl£j .jr^UI 
b}L>. 4 ^uj3^>JI 

LpgJI L}L>* (j-« (JVj «T» Ij^L». o^j I j-a £ j £. 

J, U 4,fL> C> mi'vI LgjL^J t4_u^L>. 4 _ojj_L^j «T» Lj^L_>. <U mim 4 tc_4Jj_C 
cjMj JLjjjI IJl_uj j < <i*>» 4 jjL*J,I ^1 > n'vVl 

*^>JI ^OL.-V L&lju-^ £_a_<_uJ iCjljLtfuj JI JjLuJ 

4jl <Uj M<m 4_t^L>JI Cj U - lL c J I j ^_a IjV I 4 _JL_ujJI J_a^>»JJ 

4JL^jJI CjljLiVI JL^j! L^J 4 ""** «T» ta^L». 

4_jJLa-C <U J Ml n ^1 t 2Lulill 4JL_4jjJl Lai .(jlSLa ^1 

£ Jui> ^-ujuj tQ^rJl L^la 4 IjU> jIjlc. 1 I J_tH£ 14-A^-tTuJI j^^LU Lj^L>* 

.a£jjai I4] aLcjLu^ii 4 jLloj 4JL_ujJ1 

L^iiw ^oLj 4^jj-jlII 4j^ 1 flajitl L^L>JI (jr $£ t4!lIl!Lll 4 JL_ujJI Lai 

iLaj^L-jJI Lj^L>. ^o-<jjLj i-£jju L>L>JI i yA ^^sL^ ^1 «B» 

< 11 -vV' ( j-a 4_LjLa CjLj_ 0 ^ J-Lljj (jyAe- 3jJlUI I 4 ] 3j_p>Vl Lj^L>JI oJufcj 
4-nTaJ^ £)_a Lr^3 ‘SjLtiaJLl 

• 2LulwVl 4iU! <>«Y» 

jIjlC.1 Cxjj£[j Jlo^ t JL>J! (jr ^ ^ JJZ 4^»a 11 jIjjlL-uVI I Ju>o I jSL&j 
Lj^L>. ^1 «B)) Lj^L>. tjIjijVl ijy ILll «T» Lj^L>. ^j_a 5^_tAc 

Lai^ tjLuJI 4 ^jjlII t^U ^1 < jj-aj ^ jy I(JI Laj^LjJI 

3jjlSJI tJ ju V^l ^J^U! LML^^UoLl^ 
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CpUls plft 



jjla iLaj}LJI Lj^Ls. (j_jSl3 - 'J IJljS 4j3j 3->JI <i£jj«Jl! (jl J3~i«U (j-oj 

jjLLaj 2 jLl 2»JII ^>t i ii->.VI ^bjl IjLjj L^L>JI oJLifc 

411i mi L^jta jG i LjjGSLJ! jGI£!j <lc,j-i-u Jj^aj <lc,j»i_uj llUIs 
(j-Lc. JUjG 1 g < a SJLjLiIi j!jl£.I ^bjj Ijja (j£La33 Lajj^. j^aVl 4jLgj ^ ( _ t j 1> 
.4lp.jJI bpSLJ! UvUw 

J£Li Cili jj^a diLljj^a. i3al <>»tl ^>11 n-vVl ajut 

Lj^La_i i*l mi a" (_ 5 -*J i4_i1_lssVI (jLSLa ( _ T 3 LjjGSLall Lj^ba. 3 \jl U. a ' 

fi I M -»JI lU iiJI_Lil>j *4_ilij_<iJI ^Lflg^SJLl h^La. u - 11 lgla~>G iblSLa 

(j-u LjGSLall 4 _Jl>- (J^ej La_uj i^Lsjj^LU 4_ila. jl Jl5cj Jj-iU “iSjJaj n! .>» 11 

. 4_iSLs 

Lg-LiaILa-lJ i4_l_ij.jJl aLxlaJI jaLgHll ( _ T 3 ^Lajy^LU 4-JLa. IJljj LufcJ 
4 I I ->JLI CjLajjj'iM 4 l-i i »I^J LjjGSLiJI 4-iJLa. J-iLao jojj tiJLukj 1 1 gla.1.3 
dibSjjj 3jl i>ill LjGSL± 1I aLila. tillJ lJ i^La^j^U,l 4-iLa. Lgj a^l~i a i 

<L3_jj-LaJLi adJll Juu Lgia ^jaaeJ^ i3jLl*d ^»i£. 3. 1 » 1^1 diljjjLa. 

.ajJI (JjjJa (j^. 3.5hall 

( _ T ic. Lg_i (_>aaaj (jf jjjj 1 _lL>.1j 5-jjl lAa II ti!jL*J,l ajuk jjjG jtaj 

J-LajJI (3^Jj if»b Cl a IS> (_y3 Sale, lial I n-a-l (_y3 i^jaab 
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tUoAJI tJJ 

oJJlC. ^3-11 {j-A Ju-Lcv^ 4(jLow VI ^ybjU ^3 jj ' ! '“ 3j Ju3 Jn-u->J I 

.^PsjJll (j-A cilLi jo£. ^1 LujIjl». 4-^.j.i J_3jjd Ju3j 



(J-aaj ^1 ^LbtJj < m^II ijr 3 ^j-aVlj J Ml3j LdJu£. 

j-lsLojlII u (JjLu edJii t^-<-u_>JI ^jli. ^j_A 3 jlcL_JJ 

^-<-u->JLj ULILc ^ 3 m 4^jjlU ^Jui> t4j^-t>JI CjljLuaXI (jAjlj j| 

jL^>. £)Lb jjg tMI jjLc L a lil (jr IL>. * La <t3jj_Laj 

i4_3 jL_uJI 4jj-l3v <j_c nI 3" , ,.l jJsj t JL>J| d 1 3 l t I 4 _lL^C |j_a 
Vj 4 J) i ( a L*_4 J 4_<2JyLaJ jjJa 3jJ,l 0 JlA ( jr 3 4^y*J,l £)V tillij 

1 m < ,.~<1 Jl 3 Lai ju-Lo. (JLSjj 4 J < m^II c. 3jJLl 4 >JlA ^y^l^-C. I j $ t3>~ 
♦ ^jIdjJLI £j_lJ! Ijufc Jlos 4_C.LLq 

^jLujJI £'LsjJ|^ ^Usu 1^3 I IIJ V (_ysl^ydV! ^j_d I £*JI tiJLafc^ 

JlII LLd^-<-uJ I ^y3 l^yQ VI 4? Ju& 4_11 lA I * I ^ LdJ ^ I L^J ^ . K is> i \ £j | 

L)l ^yoj-U Ij^] .<jVI Cr^ U>lljt? Vi 6^3 *J-*I 

L>UJI ^ e_aVI (j-^ 3 ^<m^>JI L^L>. /jja 4_lL>. (^i Ijuj 

lj_A Luj-Lj jJ*J .J1 ts~t * II ^ydjJ.1 I Jl^J (j^DjJUJ Jl3 ^ mi^JI Jl>-JJ ^^^l 

JI 4^yoL>Jl C.^p]| CjI 3 4-jjL-^-tUI CjLjJy>JI ^y2JU J L-c-Lt-oJ ^y3jJ,| 

. C1j Ll-uJ j_uaJ I t _y2LA_U 4 _jLlc 3 VI C-<-U-aJ jl 4Cj 1-CL»-tToVI ^^yd^juil L-L-U-oJ 

jl 4 _ljIjjJI J_jL_4_ujJI jJJl^I Ld 1 U-%. (jlojj.1 IJlA Ljqjg cilljL^ 
.l£ 1I3 J♦ 3j jJaj 43N-^V^ mi^sII (jIojJJ IjlA ^>-L^j V »CjLLl>JI 
(jyJ .Lc 4_djjjejk ?J_a LcJlIc VI V <- «lr.VI ^yic La^LIj 
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cplill Qjo'lllg £ la.sJI plft 


jJjLSLlj t_j-*_9 *<-Ia_ilj (jj.s (_yjlj-*Su«JI *1. . 1 ^ iVI 2 il ,^11 !Jlj3j 

ojuii (Ji-jGj ^jl jll*i,l jj^oVlj ^LajJ! j»Uij iSJjLk 

( _ J jk Lj^LsJI jjl tillj t_ «j i ntl jjl jJljjj .2JL»J! 

Lll III tl I j-^Jj I II -»JI 4-uij l^lo-»o iTjLoMjlI! (Jjtflj 

(JJL3.VI • t-— 11 Lj^LiJI (j-'JJ l^-Lu j-WJ jjl 2 \1 i>>t I i ,i->.V| ^1^. < _ .« .^aj 

. L&j_ijjJlS (^1 £jLj 3 V tiiljLij i4jI i^ll j_i£. 
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6oOj15 


4_U_uL_uVl 4-tUJl <j I l_4_4 ^LjlLj 

4 j i -v 4 i mmj . ^.Llj tjr 3 

4_j_3 ^_1j (4-Cjj Ijljj_3 LuLl<m£ L^L>JI 

3 ^3J! 3Jl^jJsI 4kLuufll Cj^IcLUJI <j_c diLla 
<—ai-Lust (j-* CjLIa 4_k Q^Ujj t^ljjJ! 1 g < nfl*t 
1 t's^>j-£. t ^ > a { J^' ^Jl^cj ^1 4kL l^I Cjlkj_>J! 

. 4_Lc jLLStJ V Lt- U ia 

<( ^>JI ^L£J! jlco^ ^ L>UJ! J£ 4jLk3 Vj 
^1 4 _usL>JI 4kLuu^l 4 jjlI 4J L^-Lc Ijk^ (jj Jj 
(js *I ^1 j-cVl 4 jL^j ^ jr 3 ‘ J_aLauj 

J ni\ 5jjL^e-4 4_*2_J_LiJ_J L^_cLl3J L}L>J! OJuib 
I Jufc CjI JlxjJI 4_lL>J 1 j .^i 

!j till j tBLpJl j ^ fc> ^ 1 

J_<^. Lj>Li. (j-a 4jli. jjf (jjj 
4-ulj^JI J-al^J«JI (jjiflj L^il^ISUI 
ol aj I tlj j^aljVl (jji^j L^jLila (j’V (j^JI 

(j! Jl^jo l_L»l VI <|_£j^>.VI LjV-5"JI Jl>-j 3 Cr^ 

(_y3 SIU» a (JjL-ujJI oj-& (j-o 3 j_ij£ at_>>-l 

jJlSj VI LjV->>JI oJufc (jjs 4_il>. J£ (J-aJi3 Vj . 4 -iL>. 
( _ 3 HJI 43jk^JI £-a i- 11 mLuj (JjLjijJI ai)Jb {ys JjJLajs 
J aoj - LaV-i- (jf tiUi Cr-^fiJ • Ut^ < ~i/^i^ii e3 
LliLaaitlllj j^aljVI i_iL£ (j-oAj L^jjJ (^^asJI (jjl£>JI 

3jL>.|j 2 ■»■ a VI lj-23 V I 4 j 1>. (jl VI i L^j-U 


195 




pUuSJI 6*1 


4_j_3_j ^^yJI VLu w 3 4 Jsa_S^ 1 q y* *L>. c_s LnSLJ I I JlA t^yz 

. t_JLilSUI I Jlj4> r'\\-y- rt 

-<jl Ml *iVl L^-0jj_us ' L?-& <>uL£JI Jl UX>. 4ji nil 

4_j 1 nil jj-a * jIj^VI (jru^Ld ^jJI (j;^ m i il l £^il>J.Lj 

4 3 j hj (^JJ-J ^ g r a ys £)l VI tdiLLuaJI <j_a J_u^ I JlA jlj»3l 

^j_C »La-L»JI ‘jyz jyh£ J*L_u3j$ . 4 jlf. lujJ^ 4J La £_a L-.<-uj Llu 1 ^ * 
^jJIj tSLpJL ^4-t.m t ju^UI ^LtaJJ! I juk JlLa j^j (j-a <_^Ji-uL>JI l^jl^JI 

.(jjSJI \lut ^ CjIj^jII o^- ^-2V-^>»Vl (-JjJbitJ 

ftl I juk JlLa j^».j (j-« ^1 <^*>VI <—sji^JI (j\ »1 al»tl *VJjfc o''*,' l 9j-±3 
£)l 0£j-£ .(jii?>ll cr^ L ^l-^ >, ^lj £ju-JI jlj^Iu I 3l»~ a OJ^t ^ ^£L>JJ 

^.1 Us ; ti I Jufc Jl_uJsju ^^3 j, 4*i < nl i L4] (^laua V 4_iis_aLc 4_^1£~ / A ♦j .Utl 

qC. L& Ju t rtCi L^jIj i£j_<JI cr^- Lr^-j J^oLtlll ^^ylc Ijjla UL^ 

4_Jj jJs aL^Iol JjUfc_4J <_y>J! ^jISJI ^Jl L^ILvLv J_3jj /^.l fc> >tl | Jl& 3 Jul < a a 

■£J^ jL^ 3 <>=■ 

4_<-u_a L>J I ^j-i-u . \ ) c ^L_cu_ti] OJi^eJ Lu (^IjJ 1 I -LA c-iUr /^> I J ^ mh > njj 

t<—lL>uVl ^^ylcj J-au>JI ^yic 3!jll 3 jJ^ 1 331 t^jjjJI oJlA ‘(jrUUjVlj 
Jl_Lc 4 j 3 j 3 ^JI 4^>»j) V j mi tl 4 j 1 <;r. ^ Jlj JILaj ^j_<_uJI ^JlA (j I {j^j -Cu u 
4_Ijv^— 1.1 c-cjL^ q\^ t JLwjJI ^JLc. ^.lL^-LjJ cilij^ ^1 jJI Iju& JlIL^j^ t»L<-uJil 
JlIc 4_Lo Lr^ iJW-jJI cr^ 4jvjir j Mill 1 _AJl1c |Juj ^pjl 

^LoUl 

LcJL aI^_j ^yllil 4-utjjlaJI ^-<fclJ^-ll (_^3JU ^jl <tUlfc]| *VJ_A ^Aju 

3j_o»j 3jli£ Juu Cjjxj CjIjLuJI Jlx ^_yil ^tjJI I JlA JuiaAJ 

c_Jj_3jlJI Jl^ tC j l^-tTu->JI * JljJu>JI (j^_L>JI ^l3JLlII 4_ji_^_c. 

4SJLa Jl3j tillt4~3jhj siL^Hjlj ^j3htl 4JUr, ^^jJI ollljl J^G 

. jj^jJI *J*J 4j>.L>. tiJL<_A Juu i^j-ojmJI ^jIj-iId ^1^1)1 Juu j^JlII 

ji 4*< < m" 3Lu>JI ^jl tciiij (j-Q ^IjJI lj_A t-jLst-ual 

i^jjJI jlj^J Lr^ 1 Cul^ liLLs i4_ulj_lLs 3jj) i^t ) LAjLkjjlj \-& J-X-J 

iJT £i ^Jl^JI cjULul jI i3j j_3JI o'jjl jJLoj Lqj_Lc. jj_&jll!I {jt £> Ijlu L^JSLIj 

j . 4" < «| JJ t J>Ll>.VI 4 rth-^U ^ > n^JI 4 IJLUJ (julSLII Ju_u>. 
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SjLjJ! <> e^joll J^V! 

.CjjJlLj 4jLp. 0 n j 

<d>Vl L ^ U*Ll IjlL^ l*J JL^; V *!j^l *Ju* Jia d)5 tiLi Vj 

jJ^j».| Jl&I j-lL ciiLuk d)lj 4_4-oL>- t5j_jLc. CjLtoo*^La d>^ ^ Lr&^ 

4o*j-a-j Mill I ^_iic J Jl^J £)_a (-di-uk d)l La£L3 . aljVI 6JJb JlLa ^ojL*J 

4(j'L_iLaI<Jl Q-LJU (jr^ 4JLal£^ J-42J d?J ^ J dy 3 ‘ * ^ ^^ 4(^_<-o-^^JI {jjuj 

.4J_aL£^ ^laLtL d)J-^_oH^tJ ^a_Aj 4 jU! {j-uj jjLselu JlS Jj 

4JwjJ r j Ml 1 1 <^1J-C.I Jj-^lo ^ l-c- lo JI Oad <-3j-*J Vj 

a ^ J>UdiVlj I.JLA OJJL^ ^ V m,1t Vj c^\ dyl^l 

j_oJlJ,I 1 ^1*4 Ijlu i m^JIj 4_L ( . * -a 4-t5ddlSLj^3 tiJl_LA d)* d>^J 

I Jl_A Jd_a Jlj^-Tlj LjL^LL (j7 £ La 1 m Cu LdllA d)l Vj 4t_ < < <>1—(JLI cdSjJl {J ^£ 
. 4jLp> aL^jlj dH^^ aL^L j-aLjj 4 cJ^I jljJiJl 

£j-a jj ^ ^ ^_aLd^jJ 1 ^jL CjJl^j 4_l>J1 4_Jl>JI a^-uj d)^ Ij-laJ^ 
^jJ £>loJl iS3^ 4DNA ^j)j_Lll ^-*»tl cjlljjj>. (j^£- jjL,,. ^ 4^JjlS 

C-t-u^-uaJxZ Cj1-Ll>J1 Jl>.| J^3tJ Ju9 (jAa *>J1 1 JlA d)Lj 4»1 gl»tl {j-A 

♦j_aVl 1 Jl^j <b-oLL 4_JL_4 jj 4>LLu J-a-seJ » I JlA d)lJ 4 ( J_^_*_JI 1 J_A 

^ <? nj 4^ jy oJl ^jISLII 3Lp- jio l_i^L_4j ^-S-u «(^rL>Jl)) IjlA d)l jlSHjlII d>^j 
V <- < j < m tj 4 La 4_Io_>J 4_t£Llj 4 (j^>- 2 1 L» ^ L^L-^J (^j1\ 4JL_ojJ1 

^Jl^JI CjI j \ a c, IJl_lj_3 4 i 1 (il—(-11 c>j\j mi II (3 ' 4(J-a-*JI ^£1 IJlu 44^jju 

.CjjJLI ^1 4j L yZc^ Z ^y>JI dy^' 4x40. ^ 
cjI_J_jL^LI1 JlIc ^L-a-tSLII 4_*J d)l-^I dy°3^^ LJ ^Llj '^d)l 
4«(jrj^>Jl» 1 jl_A L^la^tJ 4 JL-ujJI 4>JlA J-a^. Jt^>» i d)' 1 <♦ t^*< < nlj 44 _l>J 1 
ijr I<Jl ^^L>.V1 (j_a ^aJLv j-Aj •d)^- J> * c^! 3 Ll>J1 4JU0I Lt] 

.(Molecular Biology 4 _uj)j>J1 4_l^jJ^j_lJ 1 ^dL.) ^JL»J1 ^ IjlA *Lalc 
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*>• lJlIJXI 



1924/10/24 3^UJI * 

^Lc j, j*< < <i*>»La ^3 11946 3j-&L3J! ^^ lr. ^yu ^jjjJLSLj * 


. 1954 ^Lc 4 _*_aL>. (jjQ 11951 

fu 41964 ^Lc L*_aLjcj ^1 —l^_l 5LI! ^ >><3t L_a_ujj 1 jLL_ul J ^ * 

-1970 <L*_aL>Jl q ii 3 I?^ ^jJLjJ! 4_jJL5LI Iju^c t«L_ujii^J! 4 .l1£>L1 

.^1976 

: 4-ua-UJl 4 jLLL1j - 
. 4 -l ^ -U J! JjL^jJ! _i J^c. J-O/I * 

. 4_u^_u^2tiJs I cj>L>JLIj 4_u2_jlitii]! »Lw5J! (jy£ dijtj 4 jL« ^^! j-^ * 

. 4 U mmM g-L um£]! 4_u_j!jJ CjLU j_c 4J * 

^ 4 I » tl cLr-Sfc-xJl 4_j_<u^l^l >^>t 1 4_L4-J_}L^V! J_»2lC * 


j-^I! lt .3j tL lj>.jJj-^ t J! j 


jxj *lO ^ ^ 4 ! ♦ t ! 



4jjL_j_^aJ!j g.1 —la-i5L!1 Ct ILL^Jlj 
4_ujjlI! 4jl 1I! <U3;t!j 










199 










